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Preface to ”Promoting Inclusion Oral-Health”
To advance our understanding of inclusion oral health and to address the impact of
social exclusion on oral health, this book sets out to provide an argument for the need for
social and community-based interventions, theoretically underpinned by pluralistic definitions
of evidence-based practice and the radical discourse of health promotion for those experiencing
exclusion. Using the definition and framework of inclusion oral health, these papers illustrate the
requirement for mixed-methods research, the incorporation of experts by experience in the research
process, and the need for co-design and co-produced interventions. The chapters in this edited book
present various sources of evidence used to transform top-down into bottom-up community-based
interventions for people experiencing homelessness, people in custody, and families residing in areas
of high social deprivation. The first two chapters provide evidence of extreme oral health inequities in
those experiencing exclusion, and the final four chapters report on the implementation and evaluation
of social or community-based interventions. This collection of research papers will be of interest
to all those wishing to reduce health inequities. This will be achieved by focusing on prevention,
adopting a common risk factor agenda, and incorporating co-design and co-production elements into
interventions, to tackle the oral health inequities felt by those most excluded in our societies.
Ruth E. Freeman
Special Issue Editor
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Promoting Inclusion Oral Health: Social
Interventions to Reduce Oral Health Inequities
Ruth Freeman
Dental Health Services Research Unit, Dundee Dental Hospital and School, University of Dundee,
Dundee DD1 4HN, UK; r.e.freeman@dundee.ac.uk
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Abstract: To advance our understanding of inclusion oral health and to address the impact of social
exclusion upon oral health, this group of papers sets out to provide an argument for the need
for social and community-based interventions, theoretically underpinned by pluralistic definitions
of evidence-based practice and the radical discourse of health promotion for those experiencing
exclusion. Using the definition and framework of inclusion oral health, these papers illustrate the
requirement for mixed-methods research, the incorporation of experts by experience in the research
process, and the need for co-design and co-produced interventions. The papers in this Special Issue
present various sources of evidence used to transform top-down into bottom-up community-based
interventions for people experiencing homelessness, people in custody, and families residing in areas
of high social deprivation. The first two papers provide the evidence for extreme oral health in
those experiencing exclusion, and the final four papers report on the implementation and evaluation
of social or community-based interventions. This collection of research papers will be of interest
to all those wishing to reduce health inequities. This will be achieved by focusing on prevention,
adopting a common risk factor agenda, and incorporating co-design and co-production elements into
interventions, to tackle the oral health inequities felt by those most excluded in our societies.
Keywords: inclusion oral health; social exclusion; homelessness; prisons; undocumented migrants;
social and community-based interventions
1. Introduction
The impact of people’s health and disease was recognized in the first Global Burden of Disease
report in 2010. Of the fifty nonfatal diseases identified world-wide, four of the diseases were dental
caries in adults and children, chronic periodontitis, and edentulous [1]. Not only were dental diseases
in the top fifty nonfatal illnesses, but dental caries in adults was tenth in the global burden of disease
worldwide [2].
In 2018, Luchenski et al. studied the effect of disease on themost vulnerable populations. Thiswork
showed that, while a social gradient existed for the general population, for those experiencing social
exclusion, a “so-called cliff-edge of inequality” occurred [3,4], resulting in “extreme health”. To account
for such health disparities, Luchenski and her colleagues proposed a definition for inclusion health as
the means to “redress health and social inequities among the most vulnerable and marginalized in a
community” [1].
It was to be another year before a coherent definition for inclusion oral health was available to
address the oral health inequities of those “most vulnerable and marginalized” in our societies:
“Inclusion oral health is based on a theoretically engaged understanding of how social exclusion is
produced and experienced, and how forms of exclusion and discrimination intersect to compound oral
health outcomes. Inclusion oral health focuses on developing innovative inter-sectoral solutions to
tackle the inequities of people enduring extreme oral health”. [5]
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Underpinned by social exclusion, intersectionality, and othering theory, and the proposition that
current dental systems acted as drivers for exclusion rather than inclusion, Freeman et al. [5] postulated
a framework to promote oral health inclusion. This framework called for the following: the integration
of health and social care policies to drive social justice and reduce prejudice and stigma; and the
co-design and co-production of strategies formulated with and for people experiencing exclusion and
the planning of “innovative, inter-sectorial services to promote inclusion” [5].
At the core of oral health inclusion were the research methods that provided a platform for experts
by experience to contribute, together with the adoption of pluralistic definitions of evidence-based
practice [6], to underpin oral health inclusion interventions [6–8]. This collection of papers gives the
reader a cogent understanding of the role of evidence in the development of social or community-based
interventions to promote inclusion oral health. These papers acknowledge the importance of
mixed-method research; the role of experts by experience; and the adoption of a common risk
factor agenda and the significance of focusing on prevention to tackle inequities experienced by those
most excluded in our societies.
2. A Synopsis of the Special-Edition Papers
This special issue, entitled “Promoting Inclusion Oral-Health: Social Interventions to Reduce Oral
Health Inequities”, has attracted authors who are at the vanguard of inclusion oral health research. The
examination of the predictors of oral health in people experiencing homelessness by Beaton et al. [9]
and the influence of oral health impacts upon prisoners’ decision to access dental care in prison [10]
demonstrates the effect of extreme oral health upon those suffering social exclusion. Beaton et al. [9]
and Freeman and Richards [10], therefore, provide the evidence for social interventions based on
co-design and co-production strategies to promote oral health, within a common-risk-factor approach,
for those experiencing social exclusion.
Returning to the framework of inclusion oral health [5], the papers by Beaton et al. [11] and
Rodriguez et al. [12] on homelessness and Lambert [13] and Yuan [14] on undocumented migrants
reflect the very essence of inclusion oral health. The requirement for mixed-methods research to include
the voice of experts by experience in the research process is no clearer illustrated than in the papers
of Beaton et al. [11] and Rodriguez et al. [12]. For Beaton et al. [11] it is the importance of working
alliances between service users, health-care professionals, and the Third Sector that are necessary for
the successful implementation of community-based programs to promote oral health. For Rodriguez
et al. [12] it is the co-design and co-production of oral health and health promotion workshops, using
Freire’s [15] critical consciousness, that strengthens social interactions and knowledge transfer. By
using oral health as a portal for knowledge development, the young people were able to voice their
lived experiences of homelessness, and by doing so, they developed their life skills and their trust in
others and strengthened their social interactions [12].
Acknowledging the need for “tuning into people’s universe[s]” [15], Yuan [14] presents the
case for cultural diversity for mother–infant community-based oral health improvement programs
for undocumented migrants. The success of social support by using the vehicle of oral health
intervention [16] is reported here by Yuan. Her work illustrates the importance of working with
communities and advancing, “culturally appropriate approach[es] to improve undocumented migrant
mothers’ knowledge, attitudes, and self-reported behavior” when caring for their young child’s oral
health. The last paper is that by Lambert [13]. Examining the access to care for undocumented
migrants, Lambert [13] takes the reader on a journey from extreme oral health to the acceptance of
dental treatment. He convincingly shows that working within the system and training social workers
as community oral health in an advocate role reduces missed appointments and provides a pathway
for the integration of undocumented immigrants into “professional oral health care”.
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3. Conclusions
The papers in this special edition take the reader on a trajectory from extreme oral health to the
co-design and co-production of interventions to tackle the oral health inequities suffered by those
experiencing social exclusion. These papers will be of interested to all those who wish to confront oral
health inequities, who wish to address “the cliff edge of inequality”, and who wish to promote social
justice through the advancement of inclusion oral health.
Funding: This research received no external funding.
Conflicts of Interest: The author declares no conflict of interest.
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Abstract: The aim of this research was to conduct an oral health and psychosocial needs
assessment of a homeless population in Scotland to determine the levels of unmet need and provide
recommendations for oral health improvement. A non-probability convenience sample of homeless
people residing in seven Scottish Health Boards was collected. All consenting participants were
asked to complete a questionnaire assessing their health and psychosocial needs, dental anxiety,
and oral health-related quality of life. The participants’ oral health was examined by a trained and
calibrated dentist and dental nurse. Eight hundred and fifty-three homeless people consented to take
part. Participants had a mean D3cvMFT score of 16.9 (95% CI: 16.3, 17.6). Dental anxiety was high,
with 20% scoring as dentally phobic. Respondents with higher dental anxiety were found to have
significantly greater mean numbers of filled teeth than those with lower dental anxiety (t = −2.9,
p < 0.05). Common oral health impacts were painful aching and discomfort while eating, experienced
occasionally by 31% and 27% of the respondents, respectively. Fifty-eight percent of participants were
found to have a depressive illness, and obvious decay experience was significantly higher among this
section of participants (t = −4.3, p < 0.05). Homeless people in Scotland were found to be in need of a
more accessible dental service than is currently available. An enhanced service should meet the oral
health and psychosocial needs of this population to improve their oral health and quality of life.
Keywords: homeless persons; oral health; delivery of health care; dental health services
1. Introduction
In Scotland, between 2012 and 2013, 39,827 homelessness applications were made. Sixty-five
percent of those making the applications were single people. The majority of applications (55%) were
made by men. Thirty percent of homeless applications were from single households with children (i.e.,
one parent families). These were predominantly women (74%). While this, overall, represented a fall
by some 13% in homelessness applications, the proportion of those considered as a priority, or frontline
homeless, had risen by 5% between 2011 and 2013. This suggested that the number of those with an
acute housing need had not fallen, but rather had increased [1]. While these statistics represent official
homelessness figures, the true number of people experiencing homelessness in Scotland remains
unknown, due to the concept of “hidden homelessness” and the inherent difficulties when defining
homelessness. Therefore, the definition of homelessness used here was the European Typology of
Homelessness, which defines homelessness in terms of accommodation [2]. Therefore, those who are
roofless and those who are houseless (residing in insecure and/or inadequate accommodation) are
characterized as experiencing homelessness.
Previous research has established that people experiencing homelessness have poor general and
oral health. Hwang found that people experiencing homelessness had poor general health, a “high
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burden of illness” and “a greatly increased risk of death” [3] (pp. 232, 230). Regarding oral health,
Daly et al. found that the oral health of people experiencing homelessness was poor, with a great need
for restorative, oral hygiene, and periodontal treatment [4]. Figueiredo et al. confirmed that homeless
populations had poor oral health, poor attendance, a reliance on emergency treatment, and unmet
treatment needs [5].
The healthcare needs of homeless people in Scotland have long been recognised by the Scottish
Government. In 2005 they produced the Health and Homelessness Standards, to ensure that National
Health Service (NHS) Boards gave special consideration to improving the understanding, planning,
and treatment of homeless people within their Board areas [6]. This was extended to the Action Plan
for Improving Oral Health and Modernizing NHS Dental Services in Scotland (Dental Action Plan)
in 2005. The Dental Action Plan recognised homeless people as a priority group, requiring tailored
oral health care [7]. By 2012, the Scottish Government perceived that homeless people represented
‘adults most in need’, and in their Priority Group Strategy of 2012 [8] called for accessible oral health
care facilities:
‘Homeless people have a variety of challenges facing them. Many are affected by poor general health,
low self-esteem and poorer than average dental health. They may have problems accessing facilities to
carry out oral self-care and often have difficulty in accessing dental services.’ (p. 2)
With the emphasis on accessible health care and preventive programs, the need to understand
the oral health status together with homeless people’s experiences of dental health care was seen as
a first step in developing accessible services [9]. Therefore, the aim of this survey was to assess the
oral health and psychosocial needs of homeless people across Scotland to allow recommendations for
accessible dental health services to be made and to inform future oral health policy.
2. Materials and Methods
2.1. The Sample
A non-probability convenience sample of homeless people residing in seven National Health
Services (NHS) Boards across Scotland was collected. In Scotland there are 14 NHS Boards, each
representing a different geographical region, which provide primary and secondary level health care
services to the population. In Scotland and in the United Kingdom, the NHS meets the needs of the
population; is based on clinical need, not a person’s ability to pay for treatment; and, it provides
treatment that is free at the point of delivery [10]. The participating Scottish NHS Boards represented a
mix of urban and rural localities (Figure 1).
Non-probability convenience sampling was used due to the transient nature of those experiencing
homelessness, which can make them a difficult population to reach [11]. A number of different
localities in each NHS Board were visited several times, in order to generate a snowball effect and thus
maximize the number of participants consenting to take part (Table 1). Throughout the nine-month
data collection period, homeless people were invited to take part and those consenting to participate
were included.
6
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Table 1. Details of data collection by participating National Health Services (NHS) Boards.
Board Days/Times Frequency Staff Venues
Board 1 Daytime only 1 session per week
1 dentist, 1 dental nurse, public health
nurse administering questionnaire.
Member of OHP Team to give
opportunistic advice
Mainly hostels (may take place
in drop-in center occasionally)
Board 2 Daytime only 1 session per week 1 dentist and 1 dental nurse Hostels and the SalvationArmy Drop-in Centre
Board 3
Daytime and
occasional
evenings
1 session per week 1 dentist and 1 dental nurse
Dental Clinic for Homeless
People, Homeless Health
Centre, indoor soup kitchen
Board 4 Daytime only 1 session per week 1 dentist, 1 dental nurse and an oralhealth coordinator
Hostels, residential units, day
center, women’s refuge,
homeless van, plus the
homeless service
Board 5 Wednesdays6–9 pm
Once a week (visits to 2
establishments per night
in one area)
Team of 3: dentist, dental nurse and
administrator. Survey team consists
of 4 dentists, 4 dental nurses and 1
senior HPO, working on a rota
Hostels and soup kitchens
Board 6
Daytime and
occasional
evenings
2 sessions per week 2 dentists and 2 dental nurses Homeless Clinic, day centers,hostels, night shelter
Board 7 Daytime only 1 session per week
1 dentist, 1 dental nurse, 1 hygienist
and/or public health nurse from
homelessness health team
Hostels, day rooms
Figure 1. NHS Boards that participated in the Smile4life needs assessment (image reproduced from the
Smile4life Report [12].
2.2. Oral Health
1. Obvious Decay Experience
Obvious decay experience was assessed using the DMFT index in accordance with the National
Dental Inspection Programme Basic Inspection procedures and the British Association for the Study of
Community Dentistry guidelines, both of which state that this is “in accordance . . . with international
epidemiological conventions, thus allowing for comparisons to be made with other countries in Europe
and beyond.” [13] (p. 5). The dental status was recorded as obvious decay experience (D3cvMFT),
which recognised decay at the dentinal level (D3), with visual cavitation (D3cv) present. Obvious decay
experience is the total D3cvMFT, which is a sum of the decayed into dentine with cavitation (D3cv),
missing (M), and filled (F) teeth.
7
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2. Assessment of Oral Hygiene Status: Plaque
Plaque scores were assessed using the Simplified Oral Hygiene Index (OHI-S) scale of debris
present [14–16]. Plaque scores were assessed on six teeth, if present, with scores being given as follows:
“0 = no debris or stain present; 1 = soft debris covering not more than 1/3 of the tooth surface, or
presence of extrinsic stains without other debris, regardless of surface area covered; 2 = soft debris
covering more than 1/3, but not more than two thirds, or exposed tooth surface; 3 = soft debris
covering more than two thirds of exposed tooth surface” [12] (p. 35).
3. Oral Mucosa
An examination of the oral mucosa included the lips, buccal mucosa, tongue, floor of the mouth,
palate and fauces. A score was allocated if a lesion was absent (0), lesion present and monitor (1),
or requiring immediate referral (2).
An oral health survey collection form captured all of the information regarding the participants’
obvious decay experience, plaque present, the number of standing teeth, and the incidence of
oral mucosal lesions. The oral health examinations were conducted following completion of the
questionnaire. The equipment used was a Daray light, disposable mirror, tweezers, and a WHO
periodontal probe [17,18]. Other items, such as cotton wool pellets and rolls, were used where it was
necessary to remove debris to visualize the oral structures.
The full examination was conducted under standardized conditions observing normal infection
control protocols [19]. To ensure standardized data collection, prior to the survey commencement, the
11 dentists and 12 dental health professionals who were involved in the oral examination attended
a training day where they were standardized using National Dental Inspection Programme (NDIP)
training materials [20]. One month prior to this training day, the practitioners had been calibrated in
accordance with NDIP.
2.3. The Questionnaire
The questionnaire consisted of four parts:
1. Demographic profile.
The questionnaire asked about the participants’ age, gender, current and past living status, family
status, previous occupation, and reason(s) for homelessness.
2. Medical history and health behaviors
This section examined the participants’ medical history, including prescribed medication and
health behaviors, such as alcohol, tobacco, and drug use.
3. Psycho-social status
Dental anxiety was assessed using the Modified Dental Anxiety Scale (MDAS) [21]. The MDAS
consists of five questions assessing dental anxiety in relation to: waiting for dental treatment, drilling,
scale and polish, and local anesthesia. Respondents rate their dental anxiety on a five-point scale,
which ranges from not anxious (1) to extremely anxious (5). Possible scores range from 5 to 25, with
scores over 19 indicating dental phobia. The normative value for a general practice patient population
is 10.39 and the normative value for a UK general public population is 11.60 [22].
Oral Health Related-Quality of Life was assessed using the Oral Health Impact Profile
(OHIP-14) [23]. This 14-item inventory was based on a hierarchy of impacts arising from oral disease,
ranging in severity, and includes functional limitation (e.g., pronouncing words), physical pain (e.g.,
painful aching mouth), psychological discomfort (e.g., feeling self-conscious), physical disability (e.g.,
interrupted meals), psychological disability (e.g., feeling embarrassed), social disability (e.g., irritable
with others), and handicap (e.g., life less satisfying). Respondents were asked how frequently they had
8
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experienced each of the 14 impacts, on a five-point Likert scale, with scores ranging from 0 (never) to 4
(very often).
Depression was measured using the valid and reliable Center for Epidemiological Studies
Depression Scale (CES-D) [24]. The CES-D is a self-reported scale consisting of twenty items reflecting
dimensions of depression, such as depressed mood, feelings of hopelessness, and interactions with
others. The questions are answered on a four-point Likert scale and the respondents are asked to rate
their experience of each item in the previous week, the responses ranged from rarely or none of the
time (scoring 0) to most or all of the time (scoring 3). Total scores range from 0 to 60, with scores of 16
or over indicating depressed mood.
4. Previous dental experiences and dental health attitudes
The final part of the questionnaire inquired about the time and reason for the respondents’ most
recent dental attendance, as well as previous dental treatment experiences (e.g., fillings and extractions).
Opinions about going to the dentist were also assessed, using nine attitudinal measures from the Adult
Dental Health Survey [25], where responses were made on a four-point Likert scale, ranging from
‘definitely feel like that’ to ‘don’t feel like that’.
2.4. Administration of the Questionnaire
All dental health professionals and health practitioners who were involved in the administration
of the questionnaire were provided with training tailored towards improving the understanding of the
questionnaire prior to deployment, and how to engage with and assist participants with completion of
the questionnaire items without influencing their responses. The participants were asked to complete
the questionnaire prior to the oral examination. Many participants required help with completing the
questionnaire due to poor eyesight and/or poor literacy skills.
2.5. Ethical Considerations
The National Research Ethics Service was contacted concerning the requirement for ethical
approval. The Integrated Research Application System (IRAS) responded to state that ethical approval
from an NRES was not required. This information was provided to each of the NHS Boards who
obtained the relevant NHS Research and Development Management Approval. Ethical approval
was obtained from the University of Dundee Research Ethics Committee (UREC 9005). Information
sheets detailing each aspect of the survey, together with written consent forms, were provided to each
participant. Homeless people were given an information sheet and a consent form. All participants
were required to provide informed and written consent prior to taking part.
2.6. Statistical Analysis
The data was coded and entered onto a computer using SPSS version 19. Frequency distributions,
t-tests, and regression analysis were performed on the data.
3. Results
3.1. Sample
A convenience sample of 853 people took part in the survey. There were 598 (70%) complete
data sets, as some sections were not answered by all participants: for example, 45% did not give an
occupation, 10% did not answer questions about their living status, and 36% did not give a reason
for their homelessness. Eighty-five percent (726) of participants had an oral examination. The results
shown below report on the complete data on each variable.
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3.2. Oral Health Status
3.2.1. Obvious Decay Experience
The mean D3cvMFT was 16.9 (95% CI: 16.3, 17.6). The largest component was missing teeth (8.7
[95% CI: 8.1, 9.4]), with the number of missing teeth ranging from 0 to 32. The mean number of decayed
teeth into dentine with visual cavitation was 4.5 (95% CI: 4.1, 4.9), with a range of 0 to 30. The mean
number of filled teeth was 3.8 (95% CI: 3.5, 4.1). The number of filled teeth ranged from 0 to 25 teeth
(Table 2). Female participants had significantly fewer mean numbers of filled teeth than men (t = 2.22,
p < 0.05).
Table 2. Dental health status by age group.
Dental Health Status Age Group (n) Mean (95% CI)
Decay into dentine, cavitated and visual (D3cv)
16–24 (207) 4.05 (3.34, 4.77)
25–34 (194) 6.24 (5.37, 7.11)
35–44 (160) 4.14 (3.48, 4.79)
45–54 (96) 3.16 (2.34, 3.97)
55+ (51) 2.75 (1.47, 4.02)
Missing teeth
16–24 (207) 2.90 (2.36, 3.44)
25–34 (194) 7.97 (6.89, 9.06)
35–44 (160) 11.86 (10.42, 13.31)
45–54 (96) 13.40 (11.52, 15.27)
55+ (51) 16.55 (13.30, 19.80)
Filled teeth
16–24 (207) 3.09 (2.62, 3.56)
25–34 (194) 3.60 (3.08, 4.11)
35–44 (160) 4.02 (3.40, 4.63)
45–54 (96) 5.07 (4.12, 6.02)
55+ (51) 4.02 (2.64, 5.40)
Obvious decay experience (D3cvMFT)
16–24 (207) 9.94 (8.92, 10.97)
25–34 (194) 17.64 (16.53, 18.75)
35–44 (160) 20.01 (18.73, 21.30)
45–54 (96) 21.61 (20.18, 23.05)
55+ (51) 23.31 (21.29, 25.34)
Standing teeth
16–24 (207) 26.45 (25.88, 27.02)
25–34 (194) 22.43 (21.35, 23.50)
35–44 (160) 18.51 (17.10, 19.91)
45–54 (96) 17.03 (15.09, 18.97)
55+ (51) 13.43 (10.37, 16.49)
3.2.2. Assessment of Oral Hygiene Status: Plaque
The total mean plaque score for the sample population was 1.08 (95% CI: 1.01, 1.15). The mean
plaque score for the upper teeth was 1.06 (95% CI: 0.99, 1.13) and for the lower teeth 1.10 (95% CI:
1.04, 1.16).
3.2.3. Oral Mucosa
The oral examination assessed the six areas of the mouth and throat that are listed in the methods
section. The most frequent location of a suspicious lesion was in the buccal mucosa (4%), followed
by the lips (3%), palate (2%), tongue (1%), floor of the mouth (0.3%), and throat (0.2%). Overall, 61
participants (9%) had one suspicious oral mucosal lesion and six participants had two.
3.2.4. Edentulousness
Forty-six (6%) of the 726 participants who underwent the oral examination had no natural teeth.
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3.3. Demographic Profile
Seventy-four percent (629) of the participants were male, with ages ranging from 16 to 78. The
mean age was 33.9 (95% CI: 33.1, 34.7). Age was divided into five age groups; with 207 participants
being aged between 16–24 years; 194 being aged between 25–34 years; 160 being aged between 35–44
years; 160 being aged between 45–54 years; and, 51 being aged 55 years and over. Of those who
answered the question on family type (805), 77% reported that they were single, with 13% having a
partner and 4% and 6% being part of a one-parent family and two-parent family, respectively.
Six hundred and ninety-four participants (81%) answered the “Living status” section, with 83
participants not responding and 76 people giving more than one answer. From those that did respond,
560 were classed as “houseless” (73%) and 46 were “roofless” (6%).
Occupation/previous occupation was taken as an indicator of socio-economic position [26].
Of those that did provide information about their occupation, 25% worked in skilled trade occupations
and 22% worked in unskilled occupations. Forty-five percent of participants did not provide details
about their current or previous occupation and were assumed to be “economically inactive” [12] (p. 41).
3.4. Reasons for Becoming Homeless
Of the 542 participants that provided a reason for homelessness, the most frequent reason was
family breakdown (22%), followed by imprisonment (11%), alcohol (9%), domestic violence (8%),
drug misuse (7%), financial difficulties (6%), mental or physical ill-health (4%), relocation (3%), and
unemployment (2%).
3.5. Medical History and Health Behaviors
Of those that completed the medical history (787), 54% reported that they were currently receiving
medical treatment. Twenty-two percent reported having chest diseases; 13% reported suffering
from hypertension, 7% had epilepsy, 7% had heart disease, and 3% had diabetes. Eleven percent of
respondents stated that they were HIV-positive or Hepatitis C-positive (11%).
Sixty-three percent (496) of those that completed the medical history also stated that they were
taking prescribed medication, and 472 of the 496 provided the name and type of medication that they
were prescribed. The most commonly mentioned prescribed medications were psychotrophic drugs
(i.e., antidepressants (32%), anxiolytics (20%), and anti-psychotics (11%)) and methadone (32%).
When asked about alcohol and tobacco consumption, 29% (240) of respondents stated that they
drank alcohol “most days” and 85% (702) reported that they smoked tobacco.
Regarding drug use, 68% of respondents reported that they had a history of street drug use. Of
the 68%, 236 (29%) reported that they were currently using street drugs and of the 236, 191 stated that
they were currently injecting drug users. With regard to age, significantly lower proportions of those
aged 55 years and over as compared with the other lower age groups that stated that they had ever
used drugs (X2[4] = 121.60, p < 0.001), were currently using drugs (X2[4] = 37.12, p < 0.001) or were
injecting drug users (X2[4] = 51.34, p < 0.001). Equivalent proportions of male (68%) and female (66%)
respondents reported to have used street drugs; currently using drugs (male: 30%; female 26%) and
being injecting drug users (male 23%; female 29%).
3.6. Dental Anxiety Status
Of the 799 participants who completed the MDAS, the mean score for dental anxiety was 12.1
(95% CI: 11.6, 12.6). Twenty percent (170) scored over 19, which indicates that they were dentally
phobic. Women as compared to men had significantly higher mean scores for dental anxiety (t = 5.85,
p < 0.001). This sample was split into higher and lower dental anxiety—respondents who scored 12
or less (324) were categorized as having lower dental anxiety, while those that scored 13 or higher
(475) were deemed to have high dental anxiety. The respondents with higher dental anxiety had a
significantly higher mean number of filled teeth when compared to the lower dental anxiety group,
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whereas those with lower dental anxiety had significantly higher mean numbers of decayed teeth as
compared to those with higher anxiety. There were no other significant differences (Table 3).
Table 3. Comparison of low and high dental anxiety status with oral health status.
Oral Health Status
Lower Dental Anxiety Status
(n = 271)
Mean (95% CI)
Higher Dental Anxiety Status
(n = 414)
Mean (95% CI)
t p
D3cvMFT 17.2 (16.1, 18.3) 16.6 (15.8, 17.5) 0.7 0.46
Decayed teeth 6.0 (5.4, 6.8) 3.5 (3.1, 3.9) 5.9 <0.05
Missing teeth 8.0 (7.1, 9.0) 9.0 (8.1, 9.9) −1.4 0.17
Filled teeth 3.2 (2.8, 3.7) 4.1 (3.7, 4.5) −2.9 <0.05
3.7. Oral Health Related Quality of Life
Seven-hundred and thirty-two participants completed the OHIP-14 section of the questionnaire.
The mean score for oral health impacts was 17.1 (95% CI: 16.0, 18.1). Women experienced significantly
more oral health impacts when compared to men (t = 2.39, p < 0.05). The oral health impacts that
were reported by participants are shown in Figure 2. Twenty-five percent (200) of participants felt
self-conscious and 23% (190) felt embarrassed very often about the appearance of their mouth and
teeth. The oral health impact ‘painful aching’ was experienced occasionally by 31% of the respondents;
fairly often by 17%; and, very often by 12%. Twenty-seven percent reported that they occasionally felt
discomfort while eating.
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Figure 2. Frequency of oral health impacts.
The sample was divided into lower and higher oral health-related quality of life impact groups
using a median split—those scoring 14 or less were categorized as experiencing lower impacts, while
those scoring 15 or over experienced higher impacts. Significant differences were found between
lower and higher oral health impact experiences for decayed, missing, and filled teeth, as well as
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overall obvious decay experience (Table 4). The mean numbers of decayed and missing teeth were
significantly higher for those with higher oral health impact experience, while the mean number of
filled teeth was significantly higher for the lower impact group. The mean D3cvMFT was significantly
higher for those experiencing higher, rather than lower, oral health impacts.
Table 4. Comparison of low and high oral impact experience with obvious decay experience.
Oral Health Status
Low Oral Health Impact
Experience (n = 338)
Mean (95% CI)
High Oral Health Impact
Experience (n = 298)
Mean (95% CI)
t p
D3cvMFT 14.6 (13.7, 15.7) 19.2 (18.2, 20.0) −6.5 <0.05
Decayed teeth 2.8 (2.4, 3.2) 6.4 (5.7, 7.1) −8.8 <0.05
Missing teeth 7.8 (6.8, 8.8) 9.5 (8.6, 10.5) −2.4 <0.05
Filled teeth 4.0 (3.6, 4.5) 3.3 (2.9, 3.8) 2.2 <0.05
3.8. Depression
Of the 562 participants who completed the CES-D, 58% (328) scored at least 16, which indicates
that they were suffering from a depressive illness. The mean score for depression was 21.7 (95%
CI: 20.5, 22.8). Women had significantly higher mean depression scores (t = 3.25, p = 0.001) when
compared to men, with the mean score for women being 24.8 (95% CI: 22.6, 27.0) and for men 20.5
(95% CI: 19.2, 21.9). The sample was divided into “not depressed” (scores < 16) and “depressed”
(scores > 16). Depressed participants had significantly higher mean numbers of decayed teeth and
D3cvMFT as compared to participants who were not depressed (Table 5). Regression analysis was
used to predict the effect of age, gender, and depression upon obvious decay experience. Age and
depression significantly predicted obvious decay experience and explained 25% of the variance in the
relationship F[2, 503] = 55.95, p < 0.001) (Table 6).
Table 5. Comparison of obvious decay experience with depression.
Oral Health Status Not Depressed (n = 222)Mean (95% CI)
Depressed (n = 297)
Mean (95% CI) t p
D3cvMFT 14.0 (12.8, 15.3) 17.4 (16.5, 18.3) −4.3 <0.05
Decayed teeth 3.8 (3.1, 4.4) 5.5 (4.8, 6.2) −3.7 <0.05
Missing teeth 7.0 (5.9, 8.2) 8.2 (7.2, 9.1) −1.5 0.13
Filled teeth 3.3 (2.8, 3.8) 3.7 (3.3, 4.2) −1.3 0.19
Table 6. The effect of age, gender and depression as predictors of obvious decay experience.
Independent Variables B SE t p
Gender −0.12 0.79 −0.14 0.89
Age 3.29 0.28 11.84 <0.001
Depression 0.09 0.02 3.73 <0.001
F[2, 503] = 55.95, p < 0.001: R2 = 0.25.
3.9. Previous Dental Experiences and Dental Health Attitudes
3.9.1. Dental Attendance
Three-hundred and forty-six participants reported that they had been to the dentist in the last
year, with 31% of respondents reporting that they were registered with a dentist (at the time of data
collection). From those who gave a reason for their last dental visit, 68% reported that they attended
due to “trouble with teeth” and 21% attended for a check-up.
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3.9.2. Previous Dental Treatment
The most frequently cited previous treatment experience was receiving an injection in the gum
(92%), followed by fillings (89%) and extractions (81%). The least common treatment experience was
bridgework, with only 12% of respondents undergoing this treatment.
3.9.3. Dental Health Attitudes
When questioned about dental health attitudes, the number of respondents varied from 797 to 809.
The most common attitude was “I’d like to be able to drop in at the dentist without an appointment”,
with 62% of participants stating that they “definitely” felt like that. This was followed by “I’d like to
know more about what the dentist is going to do and why” (37%).
4. Discussion
Policies from the Scottish Government over the last decade [6–8] have sought to improve access
and support for homeless people accessing dental treatment. The 2005 Health and Homelessness
Standards stated that “there are a wide range of health problems which are more prevalent amongst
homeless people than the wider population . . . chronic diseases . . . infectious diseases.” [6] (p. 12).
There was no mention, however, of oral health in this document. This changed with the Dental
Action Plan [7], and the importance of oral health status was reinforced by the National Oral Health
Improvement Strategy for Priority Groups, which made the oral health of homeless people a priority [8].
Therefore, to inform policy and improve accessible services, there was a need to conduct a survey
to assess the oral health status and psychosocial needs of people that were affected by homelessness
in Scotland.
The 853 homeless people who took part in this needs assessment reflected the profile of similar
homeless populations elsewhere, as well as the composition of the Scottish homeless population,
particularly in terms of age and gender distribution, with the majority of participants being male, with
a mean age of 33.9 [1,27]. The majority of participants were “houseless”, instead of “roofless”, meaning
that they were currently living in a hostel, temporary accommodation, or similar, and were not sleeping
rough. A wide range of reasons were given for how the participants had originally become homeless.
The most common reason given was family breakdown, which was also found to be a frequent reason
for homelessness in North and West Belfast [27], along with substance misuse (alcohol and drug use).
The prevalence of smoking in this sample of participants was high, with 85% reporting that they
smoked tobacco. This high percentage is surprising when it is contrasted with the comparatively low
23% of adults in Scotland that indicated they were smokers in the 2013 Scottish Household Survey [28].
Regarding alcohol consumption, the participants in this sample drank more than the general Scottish
population: 12% of adults reported in the 2012 Scottish Health Survey that they drank more than five
days in a week, as compared to the 29% of this sample who reported drinking most days [29]. A high
smoking rate, coupled with regular excessive alcohol consumption places this population at a high
risk of developing oral cancer [6,29]. In this sample, 61 participants were found to have suspicious oral
mucosal lesions. Five of these required referral to secondary services.
Similarly, the high number of participants prescribed anti-depressants and methadone is not
reflected in the general population. Reports from Information Services Division (ISD) Scotland show
that approximately 11.3% of the Scottish population were prescribed some form of anti-depressant in
2010/11, while 122 people per 1000 population were prescribed methadone [30,31].
High levels of obvious decay experience, as well as the prevalence of edentulousness, indicates
that homeless people in Scotland were not accessing or receiving the necessary level of treatment. The
obvious decay experience of the population in this sample is poorer than that of the Scottish population
as a whole, with a higher average number of missing and decayed teeth, and lower numbers of filled
teeth [25]. However, the Scotland Health Survey (2012 edition) found that in 2012 10% of adults had
no natural teeth, but in this sample population, only 6% of participants were edentulous [32].
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The homeless population in this sample were found to have high levels of dental anxiety: 20%
scored over 19 on the MDAS and were therefore classed as having high dental anxiety, or dental
phobia. The proportion of the general UK population scoring above this cut-off is 11% [22]. It is
possible that the dental anxiety in this population had developed due to negative past experiences of
dental treatment, as those with high dental anxiety also had significantly more filled teeth as compared
to those with low dental anxiety. This theory is strengthened by the finding that the low dental
anxiety group had significantly more decayed teeth, indicating a poor history of dental attendance
and therefore limited opportunity to have a negative dental experience—indeed, only one-third of
participants were registered with a dentist at the time the questionnaire was administered.
Higher prevalence of obvious decay experience has clear implications for oral health-related
quality of life, as decayed or decaying teeth can cause discomfort or pain, which in turn can have serious
impacts on day-to-day functioning. Indeed, significant differences were found between high and low
oral health impacts and D3cvMFT, with higher incidences of missing and decayed teeth associated
with higher oral health impact. In the Adult Dental Health Survey, which studied the oral health of
the United Kingdom, the most common impacts were categorized as physical pain, psychological
discomfort, and psychological disability [25]. The findings from this assessment represented a similar
result, with painful aching and discomfort (physical pain) being the most common impacts, followed
by self-consciousness (psychological discomfort) and embarrassment (psychological disability). It is
worth noting, however, that, when compared to the general population in Scotland, higher proportions
of respondents in this survey experienced psychological discomfort and psychological disability
regarding their teeth, mouth, and dentures [12].
Previous research has highlighted that depression among homeless people can be as high as
up to four times the rate of the general population [33]. In this sample, the mean score for women
was 24.8 and for men 20.5, which is considerably higher than that of the general population in the
United Kingdom (14.2 for women and 13.4 for men), although, in accordance with the general UK
population norms, women’s scores were higher than men’s [34]. Moreover, a significant relationship
was shown between obvious decay experience with age and depression, suggesting that depression
had an important influence upon oral health status. This is supported by the work of Coles et al.,
which showed that 19% of the depression could be explained by decayed and missing teeth in a
homelessness population [35]. The implications of such findings are important, since they suggest the
need for inclusion of oral health and multidisciplinary working between health, social care, and oral
health services.
This assessment was affected by some limitations. First, participants were gathered from the more
urban areas of Scotland, which allowed greater access to this group of participants, but perhaps did
not allow for the collection of information from the more rural population, which may have its own
unique barriers to dental treatment. Also, the response rate was particularly poor for some sections
of the questionnaire, specifically “occupation” and “reasons for homelessness”. While participants
may have left the “occupation” section blank because they were currently unemployed, participants
may have left other sections blank because of the sensitive and potentially emotive nature of some of
the questions.
In conclusion, the stressful and often apparent chaotic lifestyle of the homeless population has
serious consequences for the general health and wellbeing of this group, and, more specifically, their
oral health. When compared to the Scottish and UK general populations, the participants in this
needs assessment had poorer oral and psychosocial health. Depression and dental anxiety were found
to be more prevalent in this sample than in the general population. Similarly, smoking and alcohol
consumption levels were higher than national averages, as were the number of people prescribed
anti-depressants and methadone.
These findings highlight that the oral health and psychosocial needs of the homeless population
of Scotland are markedly different from those of the general population. As such, it is necessary
to adopt a “bottom-up” approach, whereby people experiencing homelessness are encouraged to
15
Dent. J. 2018, 6, 67
share their needs and concerns regarding oral health to help shape future oral health improvement
interventions. A tailored approach that takes into account the psychosocial needs of the homeless
population, not just their oral health, is therefore recommended as a method of improving the oral
health and wellbeing of people affected by homelessness in Scotland. Indeed, following the needs
assessment, an intervention, called Smile4life, was developed, alongside a Guide for Trainers resource,
to help health and social care practitioners address the oral health needs of people experiencing
homelessness [36]. The Smile4life Guide for Trainers intervention was recommended in Government
strategy [8] as the approach to be taken by dental health and social care professionals to improve the
oral health of people experiencing homelessness.
The provision of dental services should also be reconsidered. The findings from this study suggest
that there is a reliance on emergency treatment, as indicated by the low prevalence of restored teeth.
While that is perhaps appropriate for those in immediate need, there should also be a focus on providing
preventive treatment alongside restorations for individuals that are able to access routine dental care.
A comprehensive dental service that meets the differing needs of the homeless population should
allow better access to services, which, in turn, should improve the oral health of this population group.
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Abstract: Background: Prisoners have poorer dental health than non-prison populations. It is known
that the prison environment can promote health and thus, policies, including access to dental care,
are in place to promote health during imprisonment. Aim: Our aim was to conduct an oral health
and psychosocial needs survey to identify the factors associated with accessing prison dental services
in Scotland. Methods: A convenience sample of offenders from a male maximum security prison,
a women’s prison, and a young offenders’ institution was gathered. A questionnaire examined
the demography, prison experience, dental anxiety, oral health-related quality of life, and reported
attendance of dental services. A dental examination was conducted using the International Caries
Detection and Assessment System to diagnose obvious decay. A hierarchical logistic regression
analysis was performed. Results: 342 prisoners participated. When missing data were excluded,
the final sample was 259. The regression analysis showed the following: Model 1 characterized the
offenders by demography and prison experience, explaining 19% of the variance. Model 2 showed
that an offender was 36% more likely to attend dental services for every unit change in the 5-point
ranking scale of ‘feeling irritable with people because of teeth, mouth, or dentures’, explaining an
additional 7% of the variance. Model 3 explained 35% of the variance, (i.e., an additional 9%) and
was adopted as the final model to characterize offenders who access dental services when in prison.
An offender who reported accessing prison dental services was 3.28 times more likely to be male.
For each increase in the year of an offender’s age, the offender was 5% more likely to access prison
dental services. An 11% greater chance of accessing prison dental services for every experience of
remand was also found. An offender was 32% more likely to access prison dental services for each
increased level of irritability, and there was a 2 times higher likelihood of emergency dental services’
attendance. There was a 19% lower chance of accessing prison dental services for each additional
tooth affected by decay and a 13% greater chance of accessing prison dental services for each unit
increase in missing teeth. Conclusions: In conclusion, this investigation identified factors associated
with access to prison dental services in Scotland. The role of accessibility factors, such as the oral
health impact of irritability, appeared to increase perceptions of dental need and promote dental
services’ attendance.
Keywords: prison; accessible dental services; oral health-related quality of life; obvious decay
1. Background
Prisoners have greater numbers of decayed and missing teeth but fewer filled teeth when
compared with the non-prison population [1–7]. While lifestyle issues prior to imprisonment are
important, the prison environment with its routines and structures can promote oral health while
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also having the potential to exacerbate unhealthy behaviors [2,5,6]. Consequently, the concept of the
health-promoting prison has moved to center stage, ensuring that policies have been put in place to
promote health within the prison environment [8–10]. The promotion of oral health, for instance, is
a central strand of the World Health Organization’s European policy for offenders and ex-offenders.
Attendance of dental care services has been linked to improved self-care and quality of life for offenders
and ex-offenders [8–10].
Current research reports that people in prison, even when they have toothache [1–3,5–7],
experience difficulties when trying to access dental services [5]. It would seem appropriate, therefore,
to investigate the background factors related to the utilization of prison dental services. The difficulties
people in prison encounter when accessing dental services are stated to be associated with poor literacy,
poor health literacy, dental fear, and low perception of need [5,11–15]. These so-called ‘patient factors’
are reflected in Cohen’s [16] accessibility framework. However, the observations that 23% of offenders
reported that they had a pattern of regular dental attendance for examination and routine dental
treatment outside of prison and 33% of offenders reported that they have attended examinations and
routine dental treatments inside prison [11] have permitted the research questions to be raised about
the role of Cohen’s [16] accessibility factors as explanatory elements for offenders when they access
dental services inside prison.
Cohen [16], in her seminal paper on accessing dental services, suggested that accessibility factors
relating specifically to the patient include dental anxiety, costs of treatment, and perceived need.
These factors could either enable or inhibit a person’s access to dental services. Some 30 years later,
Marshman et al. [17] revisited the issues of accessibility and showed that, in relation to the patient, the
perception of treatment need has remained an important accessibility factor. Focusing on people in
prison and their access to prison dental services, Marshman et al. [18] proposed that their perception
of dental need, together with their pattern of routine dental attendance outside of prison, has enabled
prisoners to engage in routine attendance inside prison. However, the role of perceived need was,
according to Marshman et al. [18], found to be poorly associated with accessing prison dental services.
Their work [18] seemed to suggest that a person’s pattern of dental services’ attendance outside of
prison had a stronger influence upon accessing dental services in prison than their perception of dental
need. The research of Marshman et al. [18] thus supported the hypothesis that there must be additional
and intervening accessibility factors, such as prison experience, which could influence the utilization
of prison dental services. This hypothesis is timely and appropriate, because accessible health services
are considered to be of central importance in the promotion of prisoner health [8–10]. The following
research question remains, however: what are these additional and intervening accessibility factors
that affect the utilization of prison dental services during custodial sentences? Therefore, the aim of
this study was to conduct an oral health and psychosocial needs survey to identify factors associated
with accessing prison dental services in Scotland.
2. Methods
2.1. Sample
The 3 Scottish prisons were chosen for participation from the prison estate because, [i] they were
representative of a maximum security prison for adult male offenders, a prison for women, and female
young offenders and a male young offenders’ institution, and [ii] they all had National Health Services
dental treatment. The dental treatment provided in the prison setting includes restorative dentistry
(conservation and prosthetic and endodontic treatments), the extraction of teeth, preventive dental
treatments (e.g., scale and polish), and emergency dental care. The prisoners all had a visiting dentist
who provided treatment; however, the availability of such services was affected by security checks,
restrictions on movement, finding prison officers to escort prisoners to and from the dental surgery,
and competing priorities within the prison environment [19].
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A non-probability convenience sample of offenders from these 3 prisons was obtained. A post-hoc
power analysis confirmed that a sample size of 250 would give 80% power to detect a one-sided
significant increase in the reported prison dental services’ attendance of 9% when the reference
category reported a baseline attendance of 45% [20].
The ethical committees required that all the prisoners were to have the same opportunity to
participate, and thus, a non-probability sampling technique was appropriate. Offenders, nevertheless,
who were assessed by prison staff to pose a risk to the researchers and those who did not understand
English were excluded from the survey. Informed consent was obtained from all the prisoners taking
part in the survey.
2.2. Questionnaire
The questionnaire consisted of the following features.
i. Demographic Profile of the Participants
The first part of the questionnaire gathered information about the participants’ demographic
profile, including age in years and gender, previous occupation prior to imprisonment, and prison
experience, which included the total length of time in prison, amount of time on remand, and number
of prison sentences.
ii. Dental Anxiety Status: The Modified Dental Anxiety Scale (MDAS)
Dental anxiety was assessed using the Modified Dental Anxiety Scale (MDAS). MDAS consists
of 5 questions. It asks the participants how anxious they feel regarding waiting for dental treatment,
drilling, scaling and polishing, and local anesthesia. The respondents rate their dental anxiety on a
5-point scale, which ranges from not anxious (1) to extremely anxious (5). Possible scores range from 5
to 25, with scores over 19 indicating dental phobia. The normative value for the general population
in the United Kingdom is 12.0 [21,22]. The MDAS has good reliability with a Cronbach’s alpha of
0.93 [23]. The Cronbach’s alpha was 0.94 for this sample of people in prison.
iii. Oral Health-Related Quality of Life: The Oral Health Impact Scale-14 (OHIP-14)
The OHIP-14 is a 14-item inventory that assesses oral health-related quality of life. It is based
on a hierarchy of impacts arising from oral disease, ranging in severity, and it includes questions
on functional limitations (e.g., pronouncing words), physical pain (e.g., painful, aching mouth),
psychological discomfort (e.g., feeling self-conscious), physical disability (e.g., interrupted meals),
psychological disability (e.g., feeling embarrassed), social disability (e.g., irritable with others), and
handicap (e.g., life less satisfying). The respondents were asked how frequently they had experienced
each of the oral impacts in the previous 12 months with questions such as ‘Have you had painful
aching in your mouth’. The responses were made on a 5-point Likert scale, with scores ranging from 0
(never) to 4 (very often) [24]. OHIP-14 has good reliability with a Cronbach’s alpha of 0.91 [25]. The
Cronbach’s alpha for the total OHIP-14 score was 0.95 for this sample of people in prison.
iv. Reported Dental Services’ Attendance Behavior
The final part of the questionnaire asked about access to prison dental services during
imprisonment, either for an emergency or a dental examination and routine dental treatments [26].
This was a simple dichotomous variable. In addition, the offenders were asked about their usual
pattern of dental services’ attendance outside of prison.
2.3. Training for the Administration of the Questionnaire and the Oral Health Examination
Prior to the survey, which took place between September and December 2011, the research
team, including the two participating dentists and dental nurses, were trained in the adoption of the
operational protocols to gain consent and gather data in the prison setting, as well as breakout training.
Breakout training ensured that in the event of a disturbance, the research team would be safe. Training
by a health psychologist on how to assist the participants, as required, with the completion of the
questionnaire without influencing their responses was also provided.
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The dental examiners were specifically chosen, because they had recently been calibrated for
a national oral health survey with percentage agreements in the range of 91–100% and a Kappa of
>0.8 [27]. They were also chosen because they had experience working in the prison sector. The
International Caries Detection and Assessment System (ICDAS) is a clinical, visual scoring system
for obvious dental decay [28,29]. In the ICDAS nomenclature, decay is described as D1MFT and
includes all white spots, brown spots, enamel, and dentine cavitated lesions (ICDAS caries codes 1,
2, 3, 4, 5, or 6). D2MFT includes all enamel and dentine cavitated lesions (ICDAS caries codes 3, 4, 5,
or 6), and D3MFT includes only dentinal cavitated lesions (ICDAS caries codes 3, 4, 5, or 6). ICDAS
standardization exercises using the ICDAS criteria for detecting caries [29] were provided by Professor
Gail Douglas, the ICDAS coordinator. For ICDAS, the percentage difference in the detection of the
category obvious decay (D3cvMFT ICDAS caries codes 3–5) between the two dental examiners was 4%,
showing a high degree of equivalence (P = 0.34). For the purposes of this oral health needs assessment,
ICDAS was used to diagnose obvious decay, and the ICDAS findings were converted to D3cvMFT, that
is, carious lesions that were dentinal, cavitated (c), and visual (v) [30].
2.4. Data Collection Procedure
The participants were asked to complete the questionnaire prior to the dental examination.
Assistance was provided to those participants who experienced reading difficulty when completing
the survey. This assistance did not influence the participants’ responses, as instructed on the training
day. The dental examination took place once the questionnaire was completed. The dental examination
was conducted in the prison residential areas with infection control procedures observed. A Daray
versatile medical light, as in the National Dental Inspection Programmes [26], was used. The 2 dental
nurses assisted with the clinical data collection.
2.5. Ethical Issues and Procedures
Ethical approval was obtained from the National Research Ethics Service (reference number NRES
10/S0501/10) and the Scottish Prison Service Ethics Committee. All the data files were held securely
on encrypted University computers, and the transcriptions were stored in a secure location. A coding
system was used to anonymize the prisoners’ data.
2.6. Statistical Analysis
The data were entered into a database and analyzed using SPSS v21 and STAT v13. The data were
subjected to frequency distributions, Cronbach’s alpha, chi-squared analyses, and t-tests. A hierarchical
multivariable logistic regression analysis was undertaken to characterize the offenders who said they
had accessed dental services within the prison estate, either for an emergency or routine dental
examination and/or treatment appointment during their imprisonment. The ‘xtmelogit’ procedure
was used to enable control of the clustering variable, namely, the prison of confinement. The intra-class
correlation coefficient was calculated to determine the level of clustering. The dependent variable was
access to dental services when in prison with ‘no’ coded as 0 and ‘yes’ coded as 1. The independent
variables were age (in years) and number of prison remands, which were entered into the analysis
as Model 1. The remaining independent variables were sequentially included in the analysis as
follows: OHIP item ‘feeling irritable with people because of teeth, mouth, or dentures’, pattern of
dental attendance outside of prison (emergency = 0: routine = 1), teeth decayed into dentine, and
missing teeth.
3. Results
3.1. The Sample
A convenience sample of 342 prisoners (243 males, 99 females) from the three Scottish prisons
participated. All the participants completed the questionnaire, and 87% (208 males, 90 females) had
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an oral examination. A total of 44 prisoners did not take part in the oral health examination for the
following reasons: refusal to be examined (25%), attendance at court (25%), discharged/preparing for
discharge from prison (11%), at work/education (14%), moved to another prison (9%), and agency
visit (5%). There was no significant difference in the proportion of male and female offenders who
participated and did not participate in the oral examination (X2[1] = 1.11: P = 0.18). All the missing data
were excluded, providing a valid response rate of 76% (259). The statistical analysis was conducted on
the 259 complete datasets.
3.2. Demographic Profile
The mean age for the participants was 27.21 (±9.80) years. A total of 29% (76) were female.
Additionally, 66% (172) were unemployed and not working prior to imprisonment; of the remainder,
75 were in some form of employment, 8 were in training, and 4 were in full-time education. The
majority was Caucasian (94%). Over 80% (211) were single.
3.3. Prison Experience
The total length of time spent in prison while sentenced ranged from 1 day to 34 years, with an
average of 2.02 (±4.14) years. The mean number of remands was 3.84 (±4.93), and the mean number
of prison sentences was 2.63 (±3.88). The mean length of time spent in prison, during their current
sentence at the time of the survey, was 4.93 (±3.88) months.
3.4. Reported Dental Services’ Attendance
A total of 54% (141) of offenders stated that their usual pattern of dental services’ attendance
outside of prison was for the relief of pain (emergency care). A total of 46% (118) of participants stated
that they had attended the prison dentist during their sentences. Of the 118 prisoners who reported
that they had accessed prison dental services, 55% said that they had accessed dental services only in
an emergency, and 33% stated that they had attended for a dental examination and routine treatment.
The reported treatment received during imprisonment, included restorations (93%); extractions (68%);
scaling and polishing (66%); teeth crowns (26%), and treatment for dentures (18%). The offenders
who had accessed prison dental services were significantly older than those who had not (t = 4.91:
P < 0.001). Prisoners with a significantly greater mean total years of imprisonment (t = 6.24: P <0.001)
and those with a significantly greater mean number of times in remand (t = 2.35: P = 0.02) had accessed
dental services more often compared with others. For prisoners who had not accessed prisoner dental
services, they stated that the barriers to attending prison dental services during imprisonment were
difficulty in arranging an appointment (61%), infrequent clinics (48%), and problems getting (10%)
and completing (3%) prison request forms.
3.5. Oral Health-Related Attitudes
3.5.1. Dental Anxiety
The mean score for dental anxiety was 10.02 (±5.56). There were no significant differences in total
mean MDAS scores between those participants who had accessed dental services in the prison setting
(10.22 ± 5.59) and those who had not (9.86 ± 5.54) (t = 0.52: P = 0.60).
3.5.2. Oral Health-Related Quality of Life
The mean OHIP-14 score was 15.61 (±14.34) with a range from 0 to 56. There was a significant
difference in the total mean OHIP-14 score between those who had accessed dental services in prison
(18.37 ± 14.97) and those who had not (13.20 ± 13.35) (t = 2.81: P = 0.005). Table 1 shows the statistically
significant differences between the mean scores for the oral health impact items between those who
had accessed and those who had not accessed dental services in the prison setting (Table 1). There
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were no statistically significant differences in mean scores for OHIP items between male, female, and
young offenders.
Table 1. Comparison of Oral Health Impact Scale (OHIP) items by access to prison dental services.
Oral Health-Related Quality of Life Accessed Prison Dental Services
t P
OHIP Item Yes (n = 118)x (SD)
No (n = 141)
x (SD)
uncomfortable eating 1.26 (1.33) 1.69 (1.50) 2.40 0.02
self-conscious about appearance 1.47 (1.52) 2.09 (1.59) 3.20 0.002
feeling tense about appearance 1.31 (1.40) 1.76 (1.53) 2.34 0.02
unsatisfactory diet 0.60 (1.00) 0.99 (1.34) 2.60 0.01
interrupted meals 0.76 (1.17) 1.26 (1.38) 3.27 0.001
difficulty relaxing 1.05 (1.29) 1.48 (1.42) 2.50 0.01
embarrassed about appearance 1.44 (1.57) 1.94 (1.66) 2.46 0.01
irritable with others 0.83 (1.25) 1.34 (1.45) 2.98 0.003
difficulty doing usual jobs 0.51 (0.96) 0.88 (1.26) 2.47 0.01
feeling unable to function 0.54 (1.03) 0.85 (1.26) 2.11 0.04
3.6. Obvious Decay Experience
Only 10 participants had no obvious signs of dental caries experience. The remainder of the
sample had experience of dental caries. For the entire sample (n = 259), the mean number of decayed,
missing, and filled teeth (D3cvMFT) was 10.21 (±6.32); the mean number of decayed teeth (D3cv) was
1.62 (SD ± 2.22); the mean number of missing teeth was 4.36 (±4.45); and the mean number of filled
teeth was 4.23 (±3.80). The participants who had accessed dental services in the prison setting had
a significantly greater mean D3cvMFT, a significantly greater mean number of missing teeth, and a
significantly greater mean number of filled teeth (Table 2). More offenders (62%) who had not accessed
prison dental services had teeth decayed into dentine than those who had accessed dental services in
the prison setting (38%) (X2[1] = 5.64: P = 0.02), and the difference was statistically significant.
Table 2. Mean score of D3cvMFT, decayed, missing, and filled teeth in this Scottish prisoner population.
Accessed Dental Services in Prison Decayed TeethMean (SD)
Missing Teeth
Mean (SD)
Filled Teeth
Mean (SD)
D3cvMFT
Mean (SD)
Yes (n = 118) 1.36 (2.10) 5.93 (4.91) 4.93 (3.69) 12.22 (6.39)
No (n = 141) 1.84 (2.30) 3.05 (3.55) 3.65 (3.80) 8.54 (5.76)
t 1.78 5.32 2.75 4.82
P 0.08 <0.001 0.006 <0.001
3.7. Identifying Factors Associated with Access to Prison Dental Services
Table 3 shows the hierarchical multivariable logistic regression analysis, which was conducted to
identify factors associated with access to prison dental services. A Poisson regression with a robust
variance estimator was also performed, and the results were inspected. No appreciable differences in
the substantial effects were found. Hence, the logistic model was selected for ease of presentation. An
analysis was conducted to compute the intra-class correlation, which was found to be 0.114: [95 %CI:
0.021, 0.438]: X2[1] = 19.33, P < 0.001. Hence, all the regression results presented have been controlled
for clustering due to prison membership, preventing biased parameter estimates. It was decided, in
addition, to omit gender in the regression, as this was already implicated within the prison category.
Age and prison experience were entered into the analysis as Step 1. Model 1 characterized the offenders
by demography and prison experience (remand) and explained 19% of the variance. Model 2, while
controlling for demography and prison experience, showed that an offender was 36% more likely
to attend dental services for every unit change in the 5-point ranking scale of ‘feeling irritable with
people because of teeth, mouth, or dentures’ and explained an additional 7% of the variance. Model 3
was adopted as the final model to characterize offenders who accessed dental services when in prison
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and explained an additional 9% of the variance. Model 3 therefore explained a total of 35% of the
variance. Consequently, an offender who accessed dental care during his/her imprisonment had an
8% increased likelihood of attending for every experience of remand, a 32% increased likelihood of
accessing dental services for each increased level of irritability, and an over 2 times greater chance
of emergency dental services’ attendance. Furthermore, there was an 18% lower chance of accessing
dental services for each additional tooth affected by decay, and a 13% greater likelihood of accessing
dental services for each unit increase in missing teeth.
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4. Discussion
The aim of this work was to conduct an oral health and psychosocial needs survey to identify
factors associated with accessing prison dental service. The results of the survey identified accessibility
factors that characterized the utilization of prison dental services during custodial sentences.
The access of people in custody to prison dental services was the main concern of this study.
Because the definition of dental services’ utilization is a combination of associated accessibility factors,
it is of importance to identify them and to illustrate how different reasons for accessing dental
services may be informative. This study demonstrated that for people in custody, the associated
accessibility factors when utilizing dental services were in some ways different to those in the general
population [16–18]
The predominant accessibility or associated factors that influenced the utilization of prison dental
services were age and prison experience (i.e., the number of times in remand). While it is to be expected
that longer time in prison would be associated with increased reported access to prison dental services,
the mean length of the participating offenders’ current sentences was merely 4.93 months, which was
equivalent to the national average sentence length of 4 months [23]. Because attendance could be
argued to be a prevalence variable, it may be suggested that an individual whose custodial sentence
was 8 months (rather than the 4-month average) would have had twice as much opportunity to access
dental care; however, we contend that the above observation indicated that another prison experience
factor, in addition to the length of time of the current imprisonment, influenced access to prison
dental services. We postulate that because the literature suggests that poor health literacy affects
access to health services [12–15], then an alternative means of gaining information on how to access
services must exist. We speculate that increased experience of prison remand could have provided an
environment in which the offenders gained information on and knowledge of how to access dental
services—whether this was for emergency or routine care [11]. Although oral health-related quality
of life differentiated between those who had and had not accessed prison dental services, the same
was not so for dental anxiety. Moreover, the mean number of teeth decayed into dentine was 1.62
teeth; however, only 46% had accessed prison dental services—suggesting that this unmet treatment
need, as proposed by Marshman et al. [18], had not acted to prompt the offenders to access dental
care. Considering that oral health impacts differentiated between those who had and had not accessed
prison dental services, we again speculate that when prisoners’ oral health impacts their quality of life,
then offenders access prison dental services.
We suggest that the results of the hierarchical multivariable logistic regression analysis support
our proposition that an intervening oral health-related quality of life variable increased the offenders’
awareness of their dental needs and enabled access to dental treatment. We propose this because
the findings showed that greater experience of prison remand and the impact of oral health upon
irritability with others, together with a greater mean number of missing teeth but a lower mean
number of decayed teeth, characterized those who accessed prison dental services. The proposition
that an association exists between oral health and its impact upon quality of life, which, in turn,
raises awareness of perceived need and thus improves access to dental services, is also supported
by the work of others [7,14,18]. It is interesting that this specific oral impact—increased irritability
with others—appeared to act as a trigger to increase the utilization of prison dental services. This
suggestion finds support in the finding that those who had accessed dental services had lower mean
scores for irritability. This is the first time that an investigation has shown that the oral health impact
of irritability with others (social disability) outweighed dental indifference in a prison population,
as reflected in this OHIP item’s ability to increase the explanation of the model. Although this work
was conducted in Scottish prisons with a non-probability convenience sample, the finding that the
prisoners were irritable with others on account of their teeth is worrisome and should be of interest to
anyone working in the prison environment [1–3,7,17,18,28].
There are limitations to this work. First, the sample is a non-probability convenience sample,
and consequently, there are implications regarding the representativeness of the sample. The mean
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length of sentence for this sample of prisoners was 4.93 months, which is equivalent to the 4-month
Scottish average for a custodial sentence (23); therefore, it may be suggested that, with regard to the
average length of sentence, they were equivalent to other prison populations and national averages.
In this convenience sample of prisoners, 46% reported they had accessed prison dental services, which
approximates to the 43% found by Marshman et al. [18] and the 50% found by Rodrigues et al. [7].
Secondly, this is a cross-sectional survey, and the limitations surrounding the use of such data is
acknowledged here, together with the need for additional work to confirm the findings presented here.
Therefore, with regard to the reported access to care, this sample was commensurate with others in
the United Kingdom and South America. Thirdly, although the dental examiners had been calibrated
for a recent national dental survey, they were standardized for ICDAS. This was a potential source of
error. However, there was a high degree of equivalence in the detection of obvious decay between
the examiners, suggesting that the oral health findings were trustworthy. Finally, the OHIP scores
were not known before the people in custody had or had not accessed prison dental services and is,
therefore, a potential limitation. Thus, although the findings of this work must be interpreted with
caution, they nonetheless highlight the importance of accessibility factors and, in particular, health
literacy and irritability with others as additional and intervening factors in reported access to prison
dental services.
This survey identified and characterized access to prison dental services during custodial
sentences. Of particular interest is the proposition that when oral health impacts quality of life,
there appears to be increased awareness of the need for dental health treatment, which, in turn,
promotes dental services’ attendance. These findings should be of interest to all those who work within
the prison sector [31]. Allen et al. [32] have proposed the need to have ‘cross-sector collaborations’
when providing health care to reduce health inequity. This type of cross-sector collaboration is now
in existence in Scotland in the form of the oral health promotion intervention for people in custody
through a program called ‘Mouth Matters’. Mouth Matters represents a cross-sector collaboration
between the Scottish Health Boards and the Scottish Prison Service [33]. This investigation provides
additional support for ‘cross-sector collaboration’ and the need to work in partnership with those from
the prison services, health-care colleagues, and those in custody to improve the oral health, health
literacy, and the oral health-related quality of life of people in prison.
5. Conclusions
In conclusion, this investigation identified factors associated with access to prison dental services
in Scotland. The role of accessibility factors, such as the oral health impact of irritability, appeared to
increase perceptions of dental need and promote the attendance of dental services.
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Abstract: Smile4life is an intervention aimed at improving the oral health of people experiencing
homelessness in Scotland. The purpose of this research was to determine how this intervention
was being translated from guidance into action. Data concerning Smile4life working practices
were collected in three NHS Boards using participant observation. Fieldnotes taken during these
observations were analysed using content analysis. This analysis revealed that there were working
alliances between the oral health practitioner, the Third Sector staff, and the homeless service users,
and that these alliances were affected by various barriers and enablers. The observation sessions also
highlighted variations in working practices.
Keywords: homeless persons; oral health; delivery of health care; dental health services
1. Introduction
Homelessness is a multi-dimensional experience characterised not merely by the lack of a roof
over one’s head but also by physiological and emotional deprivation [1]. Being homeless can be
“impoverishing and isolating” and is often associated with physical and mental ill-health [2]. Indeed,
as Scottish Government statistics show, 42% of those who were assessed as homeless during 2015–2016
were found to have one or more additional support needs, including mental ill-health, drug or alcohol
dependency as well as medical condition(s) [3]. This suggests that this group of people had experienced
multiple exclusion homelessness, which can be defined as the experience of homelessness in addition
to one or more of the following: institutional care (e.g., prison, hospital or being a looked after child);
street activities such as begging; or substance misuse [4].
In addition to the physical health of people experiencing homelessness, there is evidence that
this population have poor oral health. Previous studies have found that homeless populations have a
high prevalence of bleeding gums, calculus and periodontal inflammation [5–7]. Research has also
found that people experiencing homelessness often have a poor record of dental attendance and unmet
treatment needs [6]. In addition, this population has been found to suffer from dental anxiety and poor
oral health related quality of life [5].
People experiencing homelessness face many health inequalities—for example, they have a
higher risk of death than the general population, as well as higher rates of suicide and depression [8].
Poor oral health could also be seen as a contributing factor to the health inequalities faced by the
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homeless population: the Groundswell Healthy Mouths report found that “participants were regularly
facing issues with their oral health that were making it difficult for them to live fulfilled lives” [9]
(p. 2). In addition, those that had oral health problems reported being “handicapped” with 21% of
participants reporting they felt “completely unable to function” because of their oral health, compared
to 1% of the general population [9] (p. 2). Many reported turning to alcohol and drugs to help them
cope with their dental pain, which, in turn, exacerbates other health needs [8].
The Scottish Government recognised the health needs of the Scottish homeless population in 2005,
with the Health and Homelessness Standards, designed to improve the health of people experiencing
homelessness and to tackle health inequalities [10]. This was followed in the same year by the Dental
Action Plan, which recognised people experiencing homelessness as a priority group that required
tailored oral healthcare [11]. Both documents called for the National Health Service (NHS) to take steps
to address the general and oral health of people experiencing homelessness in Scotland. In Scotland,
the NHS is comprised of 14 Boards, each linked to a geographical area of the country, and provides
primary and secondary healthcare to the whole population, regardless of their ability to pay, and is
free at the point of delivery [12]. This need for tailored health messages was strengthened by evidence
from a systematic review and meta-analysis that concluded that messages that were tailored to the
health needs of patients were effective in promoting behaviour change [13]. In 2012, the Scottish
Government renewed its commitment to the oral health of people experiencing homelessness in the
Priority Groups Strategy, which emphasised the need for accessible dental services and preventive
oral health programmes [14].
In response to the Scottish Government’s policies, an oral health intervention, called Smile4life,
was developed to address the oral health needs of the homeless population in Scotland. It was
developed from the evidence-base gleaned from a national survey of 853 participants that was
conducted during 2008–2009. This sample population was shown to have had poorer oral and
psychosocial health when compared to the general population of Scotland [15]. Qualitative interviews
also took place with 34 people experiencing homelessness, highlighting that maintaining good oral
health was not always practically possible when homeless. Furthermore, oral health was often not a
priority, as evidenced by poor dental attendance [15]. Together, the quantitative and qualitative findings
from the Smile4life report led to the development of the Smile4life intervention and accompanying
Guide for Trainers [16], a resource intended to be used by National Health Service (NHS) and Third
Sector staff to assist in the training of their staff to deliver evidence-based oral health messages
to their service users. For the purposes of this research, the Third Sector refers to voluntary or
charity organisations or community groups working with homeless service users, providing support
and/or accommodation.
The Guide for Trainers provided oral health practitioners and Third Sector staff with: an overview
of homelessness and oral health, including barriers and enablers to oral health care; information about
oral health (e.g., specific problems, access to care, and preventive care advice); information about
the common risk factor approach to oral health; and information about the Smile4life intervention
itself, including guidelines for specific roles that practitioners could adopt, motivational interviewing
techniques, how to deliver tailored oral health advice, and how to support behaviour change.
The Guide for Trainers, and the Smile4life intervention itself, was launched in 2012 [16].
A theory-based process evaluation of the implementation of the Smile4life intervention began
in 2013. Regular telephone interviews took place with NHS staff responsible for the implementation.
The evaluation found that it took NHS Boards an average of 16 months to implement the Smile4life
intervention following the launch of the Guide for Trainers training package. The results of this
evaluation highlighted various barriers to successful implementation, particularly a lack of resources
(staffing, time constraints), and poor engagement between the NHS and the Third Sector [17]. Factors
that facilitated implementation included motivated practitioners and a willingness to engage with
other organisations [17].
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While this process evaluation illustrated factors that act as barriers and/or facilitators to successful
implementation, much remained unknown about how and why NHS and Third Sector organisations
implement Smile4life. Therefore, this study aimed to answer the question: how is Smile4life being
translated from national guidance into practice?
To begin to answer this question, it was crucial to ascertain how the Smile4life intervention was
currently being delivered within NHS Boards. In order to do so, it was necessary to observe the
behaviours associated with the delivery of Smile4life.
2. Materials and Methods
2.1. Sample and Recruitment
Sampling was purposive, with all three NHS Boards being selected because they had taken part in
the earlier previous evaluation of Smile4life and had demonstrated contrasting levels of experience and
a variety of approaches in delivering oral/dental health services to people affected by homelessness,
allowing for a theoretical sampling [17–19]. Furthermore, the NHS Boards also varied in the number
of people assessed as being homeless, with Board 3 having 7685, Board 2 having 6056 and Board 1
having 2379 in the most recent statistics from the Scottish Government [20].
The recruited individuals were all NHS employees who worked directly with service users,
offered training to Third Sector staff, and delivered oral health education. Their job titles varied
depending on the NHS Board of employment and included oral health educators and dental health
support workers. Oral health educators promote and raise awareness of oral health issues amongst the
homeless population and any Third Sector staff that work in the homelessness sector. They deliver oral
health advice, provide support and maintain links with homeless organisations. The role of a dental
health support worker is community-based, supporting homeless individuals directly by providing
oral health advice, signposting to relevant services, making dental appointments and accompanying
patients to the dentist, if required. For the purposes of this article, these participants are referred to as
“oral health practitioners”.
2.2. Ethical Considerations
Ethical approval was applied for and granted by the University Research Ethics Council at the
University of Dundee (UREC 15098). Consent forms had to be read and signed before any observation
could take place and all data were anonymised.
2.3. Data Collection
Participant observation was chosen as the data collection method for this research, in order to
reveal the existing relationships between the oral health practitioners and Third Sector practitioners
and the homeless service users they interact with, as well as variations in the working practices of the
oral health practitioners. Participant observation would allow the researcher to observe first hand
these interactions and variations as they happened, rather than relying on second-hand accounts
from the oral health practitioners themselves about their working practices. Furthermore, using
participant observation for this research was in line with Taylor-Powell and Steele’s guidelines on
when participant observation is appropriate, e.g., “when you are trying to understand ongoing
behaviour, process, unfolding situation or event” or “when written or other data collection procedures
seem inappropriate” [21] (p. 1). In addition, participant observation is recognised as being a “valuable
approach for community health research”, providing an opportunity for researchers to become more
involved in the community of the person(s) being observed, whereby “the informants are more likely
to disclose their real beliefs and perspectives” [22] (p. 4).
Detailed field notes were taken to record what was heard and what was seen. The field notes
recorded the date, time and location, as well as any other relevant contextual information, and were
written in a narrative style. Notes were made of everything that seemed relevant as Taylor-Powell and
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Steele noted “in some situations, observing what does not happen may be as important as observing
what happens” [21] (p. 3). Each additional observation session was then informed by the ones that
preceded it, allowing for theoretical sampling.
As Jorgensen stated, “it is important at the outset of inquiry to remain open to the unexpected” [23]
(p. 82). Therefore, the observation was based on a combination of structured and unstructured
formats—there were pre-identified items that should be looked for, as well as space to report anything
relevant but unexpected [21]. This allowed an insight into the existing relationship between the oral
health practitioners, Third Sector practitioners and homeless service users, and reveal variations in the
working practices of the oral health practitioners. It also revealed whether practitioners were following
the national guidance in Smile4life, concerning oral health and homelessness.
2.4. Data Analysis
Content analysis was chosen as the method by which to analyse the data collected from the
observation sessions. This is a form of data analysis that is understood to be a “systematic and
objective means of describing and quantifying phenomena” [24] (p. 108). It “involves establishing
categories, (and) systematic linkages between them” [25] (p. 467).
Before any data were collected, the researcher reflected on the aim of the observation sessions—to
explore how Smile4life was being delivered within the NHS Boards—and had identified several key
topics that would be specifically looked for. The researcher also considered the recommendations
made by Mays and Pope that observers should aim “to record exactly what happened, including
his or her own feelings and responses to the situations witnessed” [18] (p. 184). The key issues the
researcher aimed to observe primarily concerned dialogues about oral health, and the role and skills of
the practitioner. The researcher also noted the physical context, any general observations that did not
fit into any of these questions, and then her own reflections of the session that had been observed.
These questions helped to select specific areas to examine and analyse, as part of the preparation
stage of content analysis, e.g., how practitioners engaged with service users and Third Sector staff,
and how they have chosen to implement Smile4life. The data were then open coded—reading through
all the field notes and identifying recurrent categories, based on existing knowledge and reflecting
on the research question. Memos, written in the margins, were used to note emerging ideas and
reflections concerning the data [26]. The process was then repeated, to test and refine and revise
categories, with similar sub-categories being grouped together where appropriate [18,27].
3. Results
Data were collected over a ten-month period, beginning in November 2015, and ending in August
2016. Three observation sessions were conducted in Board 1, two in Board 3 and four in Board 2.
In Boards 2 and 3, these were whole day sessions, where the researcher accompanied the oral health
practitioners to a series of different locations as they went about a normal Smile4life working day.
In Board 1, this approach was not possible, so sessions lasted approximately 1.5–2 h—the time that a
mobile dental unit spent at a location treating patients. Data were collected at the three locations over
a series of sessions until saturation had been reached, i.e., when the researcher had witnessed the full
range of services offered by the oral health practitioner being observed. More information about each
location visited is provided in Table 1. More details about the practitioners are included in Table 2.
From the initial coding, one overarching theme emerged: a working alliance between the oral
health practitioner and (i) the Third Sector staff, and (ii) the service users. Evidence of this alliance is
presented below, followed by an exploration of the barriers and enablers to a positive working alliance.
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Table 1. Details of observation sessions.
Observation Location Services Visited Setting
Observation 1 Board 2 3 supported accommodation establishments (1 h each) Shared living roomMeeting room
Observation 2 Board 2
An accommodation for young men (1 h)
A long-term accommodation for families and individuals (1 h)
A short-term accommodation for young people (1 h)
Kitchen
Meeting room
Shared living room
Observation 3 Board 1 Mobile dental unit at a drop-in service (2 h) Mobile dental unitwaiting area
Observation 4 Board 1 Mobile dental unit at a harm reduction service for young people(1 h 30 min)
Mobile dental unit
waiting area
Observation 5 Board 1 Mobile dental unit at a harm reduction service for young people(1 h 30 min)
Mobile dental unit
waiting area
Observation 6 Board 2 Drop-in service providing hot meals (3 h) Canteen
Observation 7 Board 2 A space for families and friend of prisoners to wait before enteringthe prison (4 h 30 min) Visitor centre
Observation 8 Board 3
An emergency accommodation for women (1 h)
A support and drop-in service (1 h 45 min)
An emergency accommodation for men (2 h)
Canteen
Reception area
Observation 9 Board 3 A homeless assessment centre and short-term accommodation (2 h)Supported long-term accommodation for women (1 h)
Medical room
Service user’s flat
Table 2. Details of participating oral health practitioners.
Practitioner Number Board Job Title Gender
Practitioner 3 Board 1 Dental Health Support Worker Female
Practitioner 1 Board 2 Oral Health Educator Female
Practitioner 2 Board 2 Oral Health Educator Female
Practitioner 4 Board 3 Dental Health Support Worker Female
The concept of a working alliance originated in psychoanalysis, where it is understood to be
part of a therapeutic relationship between a health professional and patient. More generally, it is
the relationship between a person who wants to make a change, and another person who can help
them to make that change [28]. Bordin stated that this working relationship was “key to the change
process” [28] (p. 252), and compared the relationship to that of a parent and child or teacher and pupil.
Bordin explained that the working alliance is comprised of three factors: “an agreement on goals,
an assignment of task or series of tasks, and the development of bonds” [28] (p. 253). In relation to
Smile4life, these three factors could be interpreted as: improving the oral health of homeless service
users; promoting Smile4life and encouraging service users to attend oral health sessions; and a strong
relationship between the oral health practitioner and the Third Sector staff.
It became clear that, with regard to the delivery of Smile4life, the working alliance went beyond
the traditional dyadic relationship of a health professional and a patient—it also involved a third
element: the Third Sector staff. Triadic relationships first came to prominence in the work of the
sociologist Georg Simmel. While Simmel had written about this in 1908, Hill and McGrath [29] argued
that it did not gain wider attention until 1950 when his work was definitively translated by Wolf.
Simmel stated that when three elements are present “each one operates as an intermediary between
the other two” [30] (p. 135). The third person can have three potential roles: (1) a mediator who
“deprives conflicting claims of their affective qualities because it neutrally formulates and presents
these claims to the two parties involved”; (2) a non-partisan: one party who facilitates the “concord
of two colliding parties” or an arbiter who “balances . . . contradictory claims against one another”;
or (3) a “tertius gaudens”, a person that can benefit from the conflict of the other two parties within a
triad [30] (pp. 146–154). Simmel also highlighted that, in some situations, a third person joining an
existing dyad could be seen as an intruder [30]. Indeed, when two parties are present, there can be
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no majority but, when a third party joins, the group dynamic can shift to two against one, “revealing
emergent power relations” [29] (p. 53).
Within the Smile4life triadic working alliance, there are three principle relationships: (1) the oral
health practitioner and the service user; (2) the oral health practitioner and the Third Sector member of
staff; and (3) the Third Sector member of staff and the service user. These are discussed in turn below,
and are illustrated in Figure 1.
 
Figure 1. The Smile4life triadic working alliance.
3.1. Alliance 1: Oral Health Practitioner and Service User
For the oral health practitioners that were observed, interacting directly with homeless service
users was their main role with regards to delivering the Smile4life intervention (as opposed to training
Third Sector staff). Therefore, this alliance needed to be strong, in order for the oral health practitioner
to engage with the service users and address their oral health needs, and for the service user to be
interested and receptive to the oral health information being discussed. However, this alliance was
affected by numerous barriers, which are discussed below.
3.1.1. Barriers
In many of the locations where the oral health practitioners were observed, it was often the oral
health practitioner that had the initiative to approach the service user about their oral health, and this
was often opportunistic, with the oral health practitioners seizing upon any opportunity to engage
with service users.
“Practitioner 4 would go up to tables with men having breakfast and say who she was and why she was
there, but just to make them aware—it was up to the individuals to approach her if they wanted to”
(Observation 8)
However, as this excerpt from the field notes highlights, the oral health practitioners are dependent
on the service users taking an interest in what they have to say. Often, this is not the case—there was
occasionally disinterest or hostility from the service users, who were usually not interested in receiving
oral health advice. In Boards 2 and 3, many of the interactions with service users are opportunistic,
with the oral health practitioner approaching the service user to talk about oral health, rather than the
other way around. In one instance, a service user at a drop-in did not want the toothbrush pack from
the practitioner because the toothpaste contained fluoride which he considered to be a “neurotoxin”.
The practitioner tactfully explained the benefits of fluoride, but did not stress the point because the
service user was getting angry and argumentative with her.
An additional barrier that prevented the formation of strong working alliance between the oral
health practitioners and the service users was the space the oral health practitioner was given by the
service in which to deliver Smile4life. As Table 1 shows, in many locations, the oral health practitioner
was told to set up in a large communal area, often a canteen—a space in which there is the potential to
reach many service users. However, in seven of the services visited, the oral health practitioner was
put in a space that meant the service users must approach them, i.e., a medical room, or a meeting
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room away from the communal spaces. This blocked engagement attempts of any kind, by preventing
the oral health practitioner from approaching the service users directly. Furthermore, the rooms the
oral health practitioners were put in were predominantly chosen by the staff, and were not always
appropriate for the delivery of Smile4life.
“We were put in the medical room along the corridor from the office, but there was no opportunity for
Practitioner 4 to approach any of the residents. We only saw service users if they specifically wanted
to talk about their oral health or if they had walked past the room and wanted to see who we were.”
(Observation 9)
In the case of Board 1, the space that the oral health practitioners were in was also not ideal, but this
was not due to the staff within the Third Sector services they were attending. All data collection took
place within the Mobile Dental Unit, which was a small confined space. Outside of the dental surgery
section of the Unit there was a waiting area with enough space for approximately two people—any
more than two and it began to feel crowded. This meant that it was not the most appropriate place for
impromptu oral health advice or longer discussions about oral health with service users.
The observations at the Mobile Dental Unit (MDU) highlighted an additional barrier to the
working alliance between the oral health practitioners and the service users—that there are risks
involved in delivering Smile4life and that the service users can be unpredictable and occasionally
violent. On a number of occasions, disruptive service users were observed barging into the Unit,
demanding to be seen by a dentist. In these instances, the oral health practitioner was the one who
acted as a gatekeeper, preventing the service users from accessing the dental surgery section of the Unit.
“When I was there today two service users opened the MDU door from the outside and barged in”
(Observation 3)
“When I arrived there were two women outside the front door (of the MDU) shouting.”
(Observation 4)
Perceptions of there being risks associated with Smile4life delivery were strengthened by the
repeated use of safety measures, such as alarms or radios, in the services visited while observing the
oral health practitioners. In most instances, these devices were given to the oral health practitioner
by the Third Sector staff before they proceeded to interact with service users—the researcher never
observed an emergency alarm or radio being used. Indeed, it became apparent that the oral health
practitioners did not feel they were at risk, despite Practitioner 1 having a good reason to be concerned
about her safety. She told the researcher that on a previous visit to a drop-in she had been bitten on
the hand by a service user, while she had been discussing oral health with him. This event was then
reported to Datix, the NHS’s incident reporting tool. However, when she saw that he was present at
the session we were attending, she did not avoid him and spoke with him again. At the same session,
Practitioner 1 had warned the researcher beforehand to be careful about her handbag, because some of
the service users had been known to steal.
3.1.2. Enablers
It became clear that there were two key factors in overcoming these barriers and enabling a
successful working alliance to be formed between the oral health practitioners and the service users:
the skills and attitudes of the oral health practitioners and the use of incentives.
With regard to the oral health practitioners themselves, the researcher observed that they needed
to be confident, and in some respects, fearless. Indeed, the field notes frequently reflect this:
“Working in the mobile dental unit would not be for everyone—you need to be confident and
thick-skinned”
(Observation 3)
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“Practitioner 1 is confident and appears quite fearless, putting up with language/behaviour that would
not be tolerated in a normal clinic.”
(Observation 6)
“I get the impression that Practitioner 4 and the other practitioners I have observed . . . do not see the
risk involved in their job, or they just see it as part of the job . . . it is also possible that after a while
doing this kind of work they stop seeing it as risky”
(Observation 9)
It became apparent that working on Smile4life was not something that would suit everyone—the
oral health practitioners themselves said as much.
“The dental team spoke about how they felt that working in the MDU would not suit everyone”
(Observation 3)
“I believe that not everyone is suited to doing Practitioner 1’s job—personality aside, you need to be
fast-thinking, tough-skinned, a bit fearless, and approachable.”
(Observation 6)
In addition to confidence, the oral health practitioners also had to be flexible in their interactions
with service users, in particular, tolerating disruptive behaviour, for a working alliance to be sustained.
In Board 1, the oral health practitioner, and the dentist and dental nurse who worked in the Mobile
Dental Unit, described some service users as being disruptive, trying to flirt with them and one man
who had taken off his t-shirt to show them his tattoos. Other service users swore or used offensive
language. The oral health practitioners admitted that they tolerated this kind of behaviour from the
patients they saw in the MDU, but would not normally do so, with patients they saw in their usual
clinics. In the case where the patient was flirting and removing his clothes, they did not seem fazed by
this. It became apparent over the course of the observation sessions that the success of engagement
attempts was closely associated with the individual oral health practitioner, and their personality,
experience, communication skills and how they perceived their job role and responsibilities.
From this, it appears that, for the oral health practitioner to be successful in implementing
Smile4life, they needed to be flexible, not just in their working hours (e.g., working in the evenings)
but also in tolerating disruptive behaviours from patients, while remaining non-judgmental and not
taking undue risks. They must tailor their approach to the needs of the individual service user.
“Practitioner 1 is very experienced and upfront with all service users—not visibly fazed by service
users’ admissions or behaviours”
(Observation 1)
“The MDU dentist admitted that she is aware that she acts differently with patients in the MDU than
she would with regular patients—she is not as formal, more likely to speak to them in the same way
they speak to her . . . she is quite matter-of-fact”
(Observation 3)
Furthermore, the researcher observed that the oral health practitioners have to be very sensitive
and empathetic, to strengthen the working alliance—often service users will share information about
their lives, and their past experiences, and practitioners must listen and respond appropriately. The oral
health practitioners at the MDU were observed speaking affectionately about long-term patients,
and remembering everyone’s names. Others were observed tailoring their advice to the needs of the
service users, and letting service users tell their stories about their lives, occasionally attempting to
bring the conversation back to oral health. In some instances, the oral health practitioner would share
their own life experiences if it was related to the topics that were being discussed:
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“When a service user said he found it difficult to stop smoking, Practitioner 1 admitted that she was
an ex-smoker, and explained that she still feels tempted”
(Observation 1)
The oral health practitioner in Board 3 demonstrated on numerous occasions that she was willing
to go the extra mile for the service users she sees. These extra tasks that she does are not because she
has been asked to by her managers, but because she cares about the service users, and wants to offer
them the best service she can.
“To me it seems that Practitioner 4 goes above and beyond for the service users she sees. She will offer to
phone and make appointments, sends them reminders the day before (even on her day off) and she will
even take them to an appointment. It’s clear that she cares if they attend or not—she mentioned that
she has asked some practices to waive fines, and clearly advocates for the service users when necessary.”
(Observation 8)
Incentives were also used, to encourage service users to engage with the oral health practitioners,
aiding in the development and maintenance of the working alliance. These were predominantly
toothbrush and toothpaste packs, but in some NHS Boards could also be free samples of a wider range
of toothpastes (e.g., Oral-B or Corsodyl), denture-care packs, or toothbrush cases. Indeed, service users
were always eager to get the free samples of the branded toothpastes, compared to the more basic
NHS-provided packs. These incentives often acted as an icebreaker, particularly in locations where the
oral health practitioner had to approach service users to see if they were interested in discussing oral
health, rather than interested service users approaching them. In some instances, when a wide range
of resources were available, they were also an opportunity for the oral health practitioners to find out
more about the service users oral health—they could ask questions under the pretence of ensuring
they gave them the most appropriate product. For example:
“Practitioner 1 would take the time to find free samples that would be specific to the service user,
e.g., Corsodyl toothpaste for people with bleeding gums, or denture care items”
(Observation 1)
3.2. Alliance 2: Oral Health Practitioners and Third Sector Staff
While considering Alliance 1, it became apparent that Smile4life delivery may be reduced if
there is no alliance between the oral health practitioners and the Third Sector staff. The cooperation
of the Third Sector staff is crucial as they allow the oral health practitioner access to their service
and their service users. For example, they can choose to promote Smile4life and visits from the oral
health practitioner or do nothing to encourage service users to be interested in their oral health. In the
observations, the Third Sector staff often acted as a barrier to alliances forming between them and
the oral health practitioners, as well as between the oral health practitioners and the service users.
Alternatively, in one NHS Board, the oral health practitioners themselves were a barrier to a working
alliance with local Third Sector staff. These barriers are discussed in more depth below.
3.2.1. Barriers
In Board 1, there was no observed working alliance between the oral health practitioners, service
users or Third Sector staff. Unlike the more pro-active oral health practitioners observed in the other
Boards, in Board 1, the oral health practitioners did not approach service users—they offered a mobile
dental unit and if any service user was interested in getting treatment they had to approach the unit.
“Practitioner 3 did not really interact with service users beyond telling them if they can be seen by the
dentist, or making general conversation. She would encourage people to wait in the drop-in rather
than in the MDU before their treatment”
(Observation 3)
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“The oral health team do not seem bothered to recruit any patients, even if that means sitting waiting
with nothing to do—the feeling seems to be that if a patient wants to be seen then they will come to
the MDU.”
(Observation 4)
In the other two NHS Boards, in most instances, the oral health practitioner was reliant on the
Third Sector staff at the organisations to promote and advertise the oral health visits, e.g., by putting
up posters, flyers, or announcing the visit over the overhead speaker. However, this was often not
the case:
“In all three establishments today, staff did not seem well prepared for Practitioner 2’s visit—her
poster was only displayed in one of them, and they had not spoken to their service users about her
visit . . . In one place, the room we were offered was in the staff area, so there would never be any
passing service users”
(Observation 2)
This excerpt from the field notes highlights the extent to which the oral health practitioner is
at the mercy of the Third Sector staff—during that observation, the oral health practitioner visited
three services and only spoke to one service user. At the first service, the oral health practitioner had
been advised to attend at a time when there were no service users awake; at the second, the oral
health practitioner was given a room to use which was a meeting room in the staff area. There was
also no attempt by Third Sector staff at any of the three locations to let their service users know that
Practitioner 2 was available to talk to. This suggests that, if the oral health practitioner does not know
the staff that well, they are not motivated to prioritise her requests or to put up her posters. Similarly,
if they do not understand the importance of oral health then they would be unlikely to encourage their
service users to care about their oral health.
3.2.2. Enablers
Despite the barriers discussed above, any potential alliance between the oral health practitioner
and the Third Sector staff was dependent on both parties engaging with each other. While the previous
example demonstrated that, when the Third Sector staff do not help the oral health practitioners,
Smile4life cannot be delivered and it is the responsibility of the oral health practitioner to attempt to
establish a relationship in the first instance. As with forming an alliance with service users, the oral
health practitioners were themselves an enabler to forming relationships with the Third Sector staff.
“it is clear that Practitioner 1 works hard at maintaining strong relationships with staff at these
locations . . . she makes a point of visiting every 6 weeks and reminds them the day before that she will
be visiting.”
(Observation 1)
“Practitioner 1 clearly has a good relationship with the staff . . . she told me that ‘keeping the staff
sweet’ is a major part of her role and really helps with building rapport”
(Observation 7)
As with service users, incentives also aided in the formation of an alliance with the Third Sector
staff—Practitioner 1 said as much when she told the researcher that she needed to “keep the staff
sweet” so would purposively keep two packs of PolyGrip aside for one member of staff in particular
(Observation 7).
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3.3. Alliance 3: Third Sector Staff and Service Users
The third alliance that exists between the three key parties involved in Smile4life is the one
between the Third Sector staff and the service users. However, interactions between the Third Sector
staff and the service users were not observed during the present study as the oral health practitioners
were the focus of the participant observation—this, therefore, represents a limitation with regard to
dental care policy. The need remains to conduct additional studies to confirm this process to provide
dental care for people experiencing homelessness.
4. Discussion
The findings from the observation sessions suggest that key factors in the delivery of Smile4life are
the working alliances among the oral health practitioners, the Third Sector staff and the service users.
Within this triad, there are three key alliances: (1) oral health practitioners and service users;
(2) oral health practitioners and Third Sector staff; and (3) Third Sector staff and service users.
When there are strong working alliances, the Third Sector staff can promote and signpost to the
oral health practitioner, who in turn can engage directly with service users about their oral health.
With regard to Simmel’s work concerning coalitions within a triad, in an ideal Smile4life scenario,
the Third Sector staff would act as a “non-partisan”, facilitating a connection between the oral health
practitioner and the service users [30]. Indeed, this was the case in the more successful interactions
that were observed, However, it is apparent from the observation data that this was not always the
case: while not necessarily partisan, it would appear that some Third Sector staff were indifferent
about oral health. In these instances, it is possible that the Third Sector staff interpreted the oral
health practitioners as intruders, disturbing their existing dyadic relationship with their service users,
or potentially excluding them from the triad. Due to this possible interpretation, in many cases, it is
the Third Sector staff that hold the power within the triad—they can control access to the service and
the service users, essentially acting as gatekeepers to protect the service users from what they may
perceive as a threat, i.e., the “tertius gaudens” scenario as described by Simmel [30].
However, in instances where the Third Sector staff are helpful—and perhaps the communication
between parties is more effective—there can still be the issue of disinterested or disruptive service
users. In these cases, the power distribution shifts and it is the service users that hold the power—it is
up to them if they are receptive to Smile4life, or whether they will be rude and disinterested in what
the oral health practitioner has to say. For example, in instances such as those observed in Boards 1
and 2, the service users demonstrated their power by being disruptive or argumentative with the oral
health practitioners, e.g., arguing about fluoride.
Interestingly, in both scenarios, the oral health practitioners are powerless. Indeed, in many
respects, they are intruders, or outsiders, attempting to infiltrate the service where the Third Sector staff
and the service users are based. In this respect, when the oral health practitioner enters, they allow
a majority to form, i.e., two against one [29]. Caplow examined the power dynamics and coalitions
present in three-person groups and considered there to be eight types of coalition, dependent on the
power held by each of the three parties, e.g., A = B = C, where all parties are equal; or A < B, B = C,
where B and C have equal power, which is greater than that of A—this could be said to be the case
when oral health practitioners are seen as intruding upon the existing alliance of the Third Sector staff
and the service users [31].
However, due to the scope of the research and the focus on the oral health practitioners, it was not
possible to observe Alliance 3, and therefore not possible to fully explore the different power dynamics
present in the three-party group. This is a limitation of this research, and a potential topic for future
studies in this area. Observing the relationship between the Third Sector staff and the service users
would reveal if oral health is considered a priority for these individuals, particularly in the absence of
the oral health practitioners. It would also aid in a deeper understanding of how the triadic working
alliance operates, and if the entrance of the oral health practitioners is truly seen as an intrusion,
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forcing the three-person group into “a pair and an other”, with the oral health practitioner being the
“other” [32] (p. 351) [30].
There are also limitations associated with participant observation as a data collection tool. While it
allows the researcher to gain first-hand experience of the topic being studied, it is not repeatable, and is
dependent on the researcher’s interpretations of what is being observed [33]. It is also time-consuming,
requiring the researcher to spend long periods with the participants being observed [22]. However,
despite these limitations, it was an appropriate tool for this study, as it allowed the authors to immerse
themselves in the working lives of the oral health practitioners, which would not necessarily have
been possible with other data collection methods, e.g., interviews. While it was time-consuming,
this provided the “time to develop an intuitive feel for the particular system studied” [33] (p. 37).
While the observations concerned the delivery of the Smile4life intervention and the relationships
between oral health practitioners, homeless service users and Third Sector staff, it is possible that the
results could be generalisable to any situation where oral health is being delivered to an excluded or
vulnerable population, such as adults with learning disabilities. Many of the barriers faced by the
oral health practitioners could be considered organisational barriers, which are not specific to the
homelessness context (e.g., uncooperative Third Sector staff and lack of access to service users/patients).
Similarly, the factors identified as enablers to the alliances discussed above (e.g., the skills and attitude
of the oral health practitioners) would be beneficial to any oral health practitioner attempting to forge
a good working relationship with any patients or organisations, not just within homelessness.
With regard to recommendations for the continued delivery of the Smile4life intervention,
based on the observations, it would appear that there needs to be a strengthened relationship—or
alliance—between the oral health practitioners and the Third Sector staff. Specifically, there should
be more awareness raising about the benefits of Smile4life and what the oral health practitioners
are attempting to do when they visit a Third Sector organisation. This would potentially overcome
the issue of the location or physical space the oral health practitioner is given to deliver Smile4life.
Additional buy-in from the Third Sector could also facilitate improved access to the service users, if the
Third Sector staff see the importance of oral health and encourage their service users to see the oral
health practitioner. However, it must be acknowledged that some barriers experienced by the oral
health practitioners are organisational issues, such as staffing within the Third Sector organisation,
and as such are not straightforward to overcome. In addition, it would be necessary to investigate
the barriers and enablers in more detail, to establish what the oral health practitioners themselves
think of their experiences and their role in delivering Smile4life, before any changes are recommended
regarding the delivery of Smile4life.
5. Conclusions
The observation sessions have demonstrated how Smile4life is implemented in three different
NHS Boards across Scotland, and highlighted the variations in practitioners’ approaches to their
Smile4life-related work. Furthermore, they revealed the three key working alliances that exist among
the oral health practitioners, the Third Sector staff and the service users. By referring to theories
of triadic coalitions, it was possible to infer the types of relationships that exist within the triad,
and the power dynamics that exist within these relationships. To successfully deliver Smile4life to
service users, all parties in the triad must work together, and each of the three key alliances must be
strong. There can be no Alliance 1 if Alliances 2 and 3 do not already exist. In addition, there were
many factors that influenced these alliances, and these acted as barriers and enablers to strong and
beneficial relationships.
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Abstract: Young homeless people make up nearly one-third of those experiencing homelessness.
The need to provide an educative approach, to strengthen social interacting, and construct new
knowledge to increase social inclusivity, is required. The aim of this qualitative exploration
was to use critical consciousness as an educative tool, to co-design, implement, and evaluate
a series of oral health and health pedagogical workshops to strengthen social engagement and
to construct new health knowledge, with, and for, homeless young people and their service
providers. An action research design permitted the simultaneous development, implementation,
and evaluation of the pedagogical workshop program. A Non-Governmental Organization (NGO),
providing supported accommodation for young homeless people, acted as the partner organization.
Thirteen young people and five staff members from this NGO participated and co-designed eight
workshops. Qualitative data collection included unstructured post-intervention interviews together
with verbatim quotes from the group discussions during the workshops and from the post-workshop
questionnaires. The qualitative analysis was informed by content analysis to permit the emergence
of key themes from the data. The two themes were: 1. ‘trust building and collective engaging’ and
2. ‘constructing knowledge and developing skills’. Theme 1 highlighted engagement with the service
provider, illustrating the transformation of the young people’s relationships, strengthening of their
social interacting, and enabling their critical reflexive thinking on sensitive issues present in the
homelessness trajectory. Theme 2 illustrated the young people’s ability to share, lend, and encode
their new health information and convert it into an understandable and useable form. This new
comprehension permitted their behavior change and social interaction. These findings provide an
approach to increase young people’s knowledge, health literacy, and strengthen their social interacting
to support community action.
Keywords: pedagogical approaches; young people; homelessness; critical consciousness
1. Introduction
Recent news reports on young homeless people have put youth homelessness at center-stage.
Research that was commissioned by the BBC showed that over 40% of young people sofa surfed with
friends for long periods of time without seeking support from Local Authorities [1]. In Scotland, 28%
of all homelessness applications were from people aged between 16 and 24 years [2]. The Scottish
Government linked youth homelessness to social and health-related factors [2–5] and called for a
joint and multiagency approach to tackle the health and social care challenges of young homeless
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people [6]. It has been shown that youth homelessness is caused by family and relationship break-down,
exacerbated by youth unemployment, escalating rent costs, and overall benefit cuts [7]. The result
has been poorer physical and mental health in young people experiencing homelessness [8,9]. Hence,
youth homelessness has been identified as a serious and chronic social problem.
The Scottish Government developed a series of homelessness policies [10–14] that recognized
the need for a holistic approach that not only address housing, but also other critical issues, such as
physical and psychosocial needs, including the effects on mental health and oral health associated with
being young and homeless. What brings all of these health aspects together is the common risk factor
approach (CRFA) [15]. Oral health, in this regard, is included in the CRFA and allows dentistry and
oral health promotion to be key features in addressing the social aspects of psychosocial health and
wellbeing, i.e., low self-esteem, reduced employment opportunities, or isolation. Despite these policy
recommendations and CFRA interventions to prevent and/or solve health and oral health problems,
young people experiencing homelessness continued to experience limited access and engagement with
health and social care services [16,17]. Within a lexicon of mistrust, negativity, perceived stigmatization,
and acknowledged awkwardness, [18,19], significant communication barriers exist between those
utilizing and those providing oral health, health, and social services. In their exploration of community
health workers, Gale et al. [19] posed that the communication between health workers and clients
was unusual, as their interactions were content and time-limited with none of the spontaneity of
social interacting. They conceptualized this type of interaction as a ‘synthetic social interaction’,
and while appropriate for health workers to communicate oral health and health service information,
it inadvertently promoted a more paternalistic communication style, with a top-down approach that
resulted in feelings of mistrust, stigma, and/or negativity in client groups. This work [19] questioned
the approaches used and called for new creative and participative methods to engage with young
people experiencing homelessness. There was a need to promote a more spontaneous and social
interaction style that would permit the promotion of joint working and engagement between client
and practitioner, ultimately to improve health, oral health, and psychosocial wellbeing.
Using an educational tool to facilitate this interaction would allow engagement and effective
communication between participants. Thinking in this way, the issue of young people’s apparent
absence of motivation to engage with dental and health and social service practitioners, required
reassessment. Rather, it was the intervention content, sometimes subject to a prejudicial judgment,
together with a paternalistic style of interacting, which had the potential to exacerbate young people’s
fears of stigmatization and rejection. This was observed as a disinclination to engage with health and
social care professionals. The need to provide an environment to enable collaborative working for
increased wider health knowledge and service engagement appeared to be urgently required.
In order to achieve engagement with services providers, critical reflexion on aspects of their reality
and spontaneous interaction would be necessary to work in a cooperative manner. For Wolfe et al. [20],
working cooperatively means improved psychosocial and cognitive skills, which in turn increase
health learning capacity: for Freeman [21], it is how the participants encode the received information,
how they make the information their own, which paves the way for better health literacy: for Freire [22],
it is the practice of dialogue that helps to form critical consciousness and critical attitudes for learning,
critical thinking, and action, with the formation of new knowledge. The practice of dialogue on
sensitive issues, between service-user and service provider, is thus central for the development of
understandable forms of health information and new life choices. The dialogue in Freire’s perspective
is not just about expressing ideas from one individual to another, nor is it simply about exchanging
ideas with others. The dialogue in Freire’s perspective [23] is an act of existential creation. Adopting
this co-design strategy, based on Freire’s theoretical approach to nurture social interacting, would
promote joint decision-making, strengthening social change, health literacy, and health information
gain [15]. This would permit the health cognitions, health literacy, and numeracy needs of the young
people experiencing homelessness to be acknowledged and managed.
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In essence, what is suggested is a participatory approach that is underpinned by Freire’s
formulation [22,23] to increase critical consciousness about how current problems in society are
perceived, to provoke critical attitudes on challenges that affect vulnerable and marginalized groups,
and to promote communication for health learning capacity. Freire’s approach analyses degrees of
understanding of reality and its relation to socio-cultural conditioning. The critical consciousness is
characterized by the depth with which it interprets current problems, characterized by the autonomous
and committed thinking that leads to socio-political engagement. Freire’s dialogic knowledge exchange
procedure allows for the development of activities to encourage and support participants to bring their
own knowledge and share their life experiences in order to make conscious choices of action. In this
study, the workshop program on health promotion acted as a vehicle for this.
The importance of working in groups to debate and to increase awareness of current problems
in the wider context, as highlighted by Freire [23], has been emphasized by Candau & Sacavino [24]
through their pedagogical workshop framework. Their framework adopts principles of Freire’s
theoretical approach understanding this resource (in the form of workshops) as a tool to overcome
feelings of passivity and powerlessness in the face of social problems that are experienced by vulnerable
and marginalized groups. These authors, in alignment with Freire, state that it is often in the interaction
with peers that identities, critical reflexion, and knowledge are strengthened and can be structured
in actions that aim for transformation [24]. It would seem that the dialogue approach offered by the
workshop program would improve understanding of the links between health and homelessness
journeys, health literacy, and the quality of interactions and engagement between excluded young
people and health and social care practitioners. On this basis, will the use of pedagogical workshops
act to stimulate reflection towards a conscious practice, for the development of the critical spirit,
inciting the recognition of its individual and collective story, having, as a consequence, the perspective
of changing structures that generates abrupt social inequalities?
Rodriguez’s previous research with vulnerable youths in Brazil was also built around
this framework to conduct community-based interventions, including their development and
implementation simultaneously [25,26]. Following Freire and Rodriguez, this study adopted the
view that there must be a deep understanding of the young persons’ life experiences, as a foundation
to develop trust, enables engagement, mutual learning, and knowledge construction. For Rodriguez
the core element of enabling engagement and strengthening of social change for excluded youths
is the ability of the health and/or social care professional to respond sensitively to ‘the vulnerable
young person’s health and psychosocial needs in the face of marginalization and exclusion’ [25].
In order to promote sensitivity and inclusion, it is necessary to have a forum that enables a
person-centered approach and thereby shifts communication from synthetic to spontaneous social
interacting, to support a process of building trust, new knowledge, the exploration of life experiences,
and current life circumstances.
We argue that co-designed interventions that adopt the above strategy [22,24], together with
Rodriguez’s formulation [25,26] of shared working to strengthen social change, will ensure that
their oral health and health issues will be sensitively explored. A two-pronged approach of (i) an
understanding of communication and health interventions that divide, stigmatize, and label youth
experiencing homelessness and (ii) the reflection and the dialogue between participants, has the
potential for success. Using a pedagogical workshop strategy provides a safe space; permits young and
homeless people to speak of their oral health and health concerns; and, allows for a critical reflection
upon their life circumstances and enables engagement with practitioners. Therefore, the aim of this
qualitative exploration was to use critical consciousness [22,23] as an educative tool, to co-design,
implement, and evaluate a series of oral health and health workshops to strengthen social engagement
and construct new health knowledge, with, and for, young people experiencing homeless.
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2. Materials and Methods
The method used here to promote the active participation of a Non-Governmental Organization
(NGO), practitioners, and young people was the dialogical approach proposed by Freire [22].
2.1. Theoretical Underpinning of the Pedagogical Workshop Program
In order to achieve successful engagement, participation and co-design, it is necessary to ensure
that [i] the NGOs assisting in designing and hosting the intervention; [ii] the service providers
co-delivering the activities; and, [iii] service users receiving an intervention in which their views
and life experiences are integrated and they can play an active role within the whole developmental
process [27].
2.2. Design
This qualitative exploration used an action research design to permit the simultaneous
development, implementation, and evaluation of the pedagogical workshop program [28].
2.3. Procedure
2.3.1. Research Context
The NGO was identified for the pedagogical workshop program specifically because of the
well-known work with young people aged between 16 and 24 years who were homeless. Their remit
was to ‘advise, educate and support young people’ and ‘to enable them to build life skills and the
resources required to make a positive and healthy transition to adulthood’ [29].
2.3.2. Gathering the Participants: The Sample
Initially, a convenience sample of NGO managers, and their front-line staff were invited to
participate. The group was recruited by the principal investigator (PI) through previous contact with
the NGO partner as a first phase of the development work (Table 1). Five of the NGO’s staff members
also participated in the eight workshops and evaluation (Table 1).
Table 1. Pedagogical workshop development.
Developmental Phase Procedure Outcomes
Phase 1
The selection of a key NGO supporting youth
homeless in Scotland through a preliminary mapping
of homelessness services and organizations.
A series of meetings between the PI with staff
members of the NGO and with youth homeless
living in temporary accommodations.
Identification of the main topics to be covered
through the workshops as agreed by all participants.
Co-design and delivery of the workshops.
An initial package of four workshops planned as
requested by staff members and the young people,
delivered and evaluated. Topics: [i] Oral health, [ii]
Mental health, [iii] Education & the future, [iv] Stigma
Planning of the workshops involved a
multidisciplinary collaboration between the PI with
one NHS Board and one NGO to provide expert
knowledge on the evidence-base and current guidance
on oral health and mental health.
Evaluation by direct observation on participants’
feedback and group discussion during the workshops,
and post-workshop questionnaires.
Phase 2
Following the same participative approach, the
feedback received following Phase 1 was positive,
and the young people requested further workshops.
Meetings with young people were convened to
discuss openly and using critical consciousness, to
identify the additional workshop topics regarding
the workshop package 2.
Co-design and delivery of the workshops.
A second package of workshops was planned,
delivered and evaluated following the same procedure
as in Phase 1.
Topics requested by the young people:
[i] Homeless trajectory, [ii] Substance misuse, [iii]
Resilience, [iv] Healthy eating
Planning of the workshops again involved a
multidisciplinary collaboration between the PI with
one NHS Board and one NGO to provide expert
knowledge on the evidence-base and current guidance
on substance use, resilience, and healthy eating.
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Table 1. Cont.
Developmental Phase Procedure Outcomes
Phase 3
Semi-structured interviews with all participants to
explore key issues raised during the workshops
including perceptions of the efficacy and
appropriateness of using pedagogical workshops to
explore the life experiences, views and opinions of
the young people
Identification of key issues and perceptions of efficacy
and appropriateness of workshops.
A purposive and non-probability sample of young people who were living in temporary and
supportive accommodations provided by the NGO was invited to participate: their recruitment was
facilitated by staff members who were working directly with them. The NGO staff were informed of
the voluntary nature of the young person’s participation. The invitation to take part in the study was
provided initially in the form of a poster advertisement, placed in common areas of passage of young
people, inviting those interested to contact staff members. Secondly, information sheets were provided
to those who requested additional information. After a cooling off period of a month, the young people
who had decided to participate completed the consent form with the PI. A total of 13 young people
took part in the workshop program and evaluation (Table 1).
2.3.3. Pedagogical Workshop Program: Phases of Development
Phase 1: A series of meetings took place between the PI and managers, staff members of the NGO,
and young homeless people living in temporary accommodation, with the intention of co-designing
the content and delivery of the workshops. In these three initial meetings, an identification of four
main topics on health promotion to be covered through the workshops was agreed by all participants.
The meetings, in phase 1, guaranteed that mutual trust was built between the PI and the participants
providing the foundation for an open exploration of key health and social concerns of young people
experiencing homeless. Having jointly identified and selected key health promotion topics for the
first workshops, the PI engaged with one NHS Board and one NGO to ensure that the information
provided at the workshops was evidence-practice based and complied with current guidance. The first
package of workshops (four) was then jointly planned, delivered, and evaluated through direct
observation [30] during the workshops, and with post-questionnaires given to participants and staff
members. This package of workshops was delivered by the PI with the assistance of an oral health
promoter from the NHS Board and a research assistant.
Phase 2: This phase adopted a similar participatory approach as in Phase 1. Following completion
of the first four workshops, the NGO and young participants required one more package of workshops.
Discussion groups were conducted with all participants, and in particular the young people, to inform
a second phase of workshop development. Phase 2 was characterized by an open discussion on the
young participants’ additional concerns and joint workshops’ planning. Four additional concerns were
identified by the homeless youth and staff members. The PI, as mentioned above, repeated the process
implemented in Phase 1—once all the workshops’ content had been agreed with all participants,
one key NHS Board and one NGO were involved to contribute to the health-related information
provided and confirmed that it was supported by recent literature. The second package of workshops
(four) were planned, delivered, and evaluated using the same format as mentioned in Phase 1 (Table 1).
Phase 3: This phase formed part of the evaluation of the pedagogical workshop program and
involved semi-structured interviews with some of the participants (Table 1).
The structure of the pedagogical workshop program is described below. It used critical
consciousness as an educative tool to support awareness of self-knowledge, critical thinking, and
co-construction of consensus, and a joint action plan for behavior change.
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2.4. Pedagogical Workshop Program Structure and Timing
The structure and format of the workshops used Candau and Sacavino’s framework [24] with
some additions and adaptations to match and reflect the life experiences of the young homeless
participants. A range of creative approaches to engage with the participants, and to accommodate
their different learning styles, was incorporated into the workshops. Therefore, the Candau and
Sacavino’s framework [24] was not only linked with the Freire’s theoretical position of ‘tuning into
the other’s universe’, but it also provided a means for its operationalization in the workshop setting.
The workshops were undertaken in small groups following Freire’s approach to facilitate the discussion
of sensitive issues, and used blended learning strategies. Therefore, spontaneous social interactions
were fostered in the workshops by promoting lively interaction, using art, drama, music, films,
photographs, popular magazines, and any form of communication that would permit the participants
to raise their voices and to express their views (Table 2). These tables show the content of each of the
eight workshops, together with a description of their implementation.
Table 2. Content and implementation of co-designed workshops 1–8.
Workshop 1. Oral health
Exploration of group perceptions of oral health, fears and barriers to accessing dental treatment
emerged. A spontaneous discussion of the psychosocial effects of poor oral health on
self-esteem, social interaction, and employability occurred. Common and divergent experiences
were then identified and built into collective strategies to achieve good oral health as a way to
improve other aspects of life.
Workshop 2. Mental health
[Part 1] Exploration of group perceptions of wellbeing and mental health; health information on
different mental health problems and their causes; treatments available; role of practitioners,
friends and family to tackle mental health problem.
[Part 2] Sensitive discussions of relationship breakdown as a cause of mental health problems
among young people; sharing of life experiences with family members and/or partners; the
group discussed how to improve communication; how to manage conflicts, differing beliefs and
world views; consensus of how these factors can affected their well-being and mental health.
Workshop 3. Education &
the future
[Part 1] The participants were asked to identify and discuss different levels of knowledge in
their lives built from both formal education (e.g., courses, college or university) and life
experience; the recognition that both types of learning are important and serve the context
required. [Part 2] Discussion of aspirations for the future. To visualise this future the
participants built a collage to express a life project involving and promoting their health and
wellbeing. [Part 3] Identification of feelings coming with the life planning exercise and an
exploration of how they would make healthier choices for a better future.
Workshop 4. Stigma
The aim of this workshop was to continue to humanise the gaze and to enable participants to
discuss the meaning and process of the construction of stigma against groups in society and
especially youth homelessness. Using favelas in Brazil and their youth residents as an example
of a stigmatized group, the participants felt comfortable to bring their own experiences of bias
and stigma and the agreed strategies they would use to deal with discrimination. The
participants were invited to create a campaign against prejudice, stigma and discrimination
towards homelessness.
Workshop 5. Homeless trajectory
Discussions around participants’ definitions of being young and their homelessness journey;
exploration of the positive/negative aspects of this period of their lives; identifying routes that
lead to their homelessness. The group was invited to engage individually and/or as a group in
activities to produce a consensus outcome using diverse and creative ways of expression to
translate this knowledge into an action plan for their lives.
Workshop 6. Substance misuse
Increased participants’ awareness and knowledge of substance misuse; focussing on the
increased use of New Psychoactive Substances (NPS), by young people; exploration of their
reasons for becoming involved in drug use; participants’ consensus of how to deal with drug
use and how to overcome involvement.
Workshop 7. Resilience
Discussion of the meaning of resilience as the capacity to adapt and overcome risk and
adversity; exploration of how they may become more resilient; learning of life skills and
strategies to build their strength when going through a difficult time. Through the identification
of positive thoughts that lead to their social change and negative thoughts that hold them back,
the participants worked on the construction of their resilience, their life goals for future planning
and the different steps necessary to achieve these goals (an action plan).
Workshop 8. Health eating
Discussion of the role of food in people’s daily lives beyond the survival aspect; raising
awareness and understanding of food as a way to [1] encourage social interaction, [2] break
cultural and social barriers, [3] engage with people, [4] increase health literacy and [5] promote
wellbeing. The participants reflected upon health eating and the effect of their position and
social inequalities as the main reason why people living in poverty do not eat healthy food. This
provided the basis for a co-construction of knowledge and an action plan for healthy eating.
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The workshops were held and incorporated into the routine activities that were already in place
at the NGO partner and at a time suggested by the NGO managers to meet participants’ availability.
The entire workshop program (development, implementation, and evaluation) ran over a 10-month
period and each workshop lasted for two hours.
2.5. Workshop Structure
(1) Shared meal: On arrival, and for the first 30 minutes of each the workshop, the NGO provided
a meal for the young people. This meal was shared between the participants and the workshop
facilitators and started a process of mutual trust and interaction, as proposed by Freire [19,20].
(2) Introduction: Icebreaker activities were introduced to acquaint the participants with one
another, to engender a relaxed atmosphere, reduce barriers, and enable spontaneous interaction and
discussion. The ice-breaker activities thus provoked openness within an informal learning environment.
In this way, the spontaneity of the interaction was fostered to enable critical reflection, as described
by Freire.
(3) Increasing awareness: During the workshops, the PI and the workshop facilitators captured
the different concerns, knowledge, and life experiences of each participant. This was a crucial moment
because what was captured from the participants’ narratives informed the content to be explored later
in the workshop. Following Freire’s formulation, the participants involved were invited by the PI to
share their own perceptions, knowledge, and experiences instead of receiving health advice in a more
traditional format of a health promotion session. In doing this, there was a change in the perspective of
learning based not only in passing or transmitting new information and knowledge, but also putting
the participants at the centre of their learning process [22].
(4) Deepening and reflection: The shared views and experiences of young participants during
the workshops was creatively combined into a cohesive whole and conveyed as ‘new information’.
The presentation of the ‘new information’ allowed a shift in awareness, an appreciation that they
were not alone in their experiences and furthered a deeper critical reflection proposed by the topic(s)
discussed. This step in the workshop addressed Freire’s approach [23] to enable participants to explore
their society and critically question key issues, identifying and making explicit their understanding of
the nature of their past and present social situations to develop increased capacity for choice.
(5) Co-construction and synthesis: In order to reach a level of consensus among the participants
and to enable them to take ownership of their own and ‘new information’, it was necessary for
participants to continue the discursive process by facilitating the expression of their own opinions,
views, and thoughts. This process enabled each aspect or point of view to be synthesized into a
co-constructed knowledge base by engaging the group in diverse and creative debate and activities.
This produced a new personal knowledge consensus to be translated into key information and insights
for use in the future. This critical consciousness and the confrontation of their current life circumstances
allowed for them to reflect on self-esteem, feelings of being stigmatized, their responsibilities, and
roles to achieve social transformation [23].
(6) Group agreement and workshop close: The aim of the closure of the workshop was to
invite participants to explain individually how their increased awareness, reflections, new personal
knowledge, and insights, which were explored during the workshop, would be incorporated into their
lives and daily routines. This encouraged the participants to translate their personal commitments
into a group’s action plan to support behavior change. Therefore, this last moment of the workshop
illustrates Freire’s proposition [22] that in consequence of a critical consciousness, a critical attitude
can be formed toward healthier life choices.
2.6. Qualitative Data and Analysis
The intervention was evaluated using a qualitative methodology. The qualitative data included,
for this purpose, direct observation and recorded discussions during the workshops, post-workshop
in-depth interviews, and verbatim comments from the post-workshop questionnaires. During the
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workshops and the post-workshop interviews, the participants were invited to speak about the
workshop experience and/or anything they wished to. They could stop talking when they wanted
and could bring the interview to an end when they felt it was the right time. All of the workshops and
interviews data were transcribed and subjected to content analysis [31].
Content analysis allows the transcribed data to be explored meticulously, line-by-line to discover
categories, themes, and concepts [31]. The analysis, therefore, starts with exact and thorough
line-by-line coding to identify categories and themes. The coding went beyond a simple description
of the data context and therefore when an interesting idea/incident was noted this was catalogued
to allow for a subsequent category to emerge. After the researchers independently examined the
data they met together to discuss their categories and themes. When a disagreement occurred further
discussions ensured that a consensus was reached and that the data were trustworthy.
2.7. Ethical Considerations
Ethical approval was obtained from the Research Ethics Committee at the University of Dundee
(UREC 15149). Poster information and participant information sheets were provided, and consent
forms were required to be completed prior to taking part in the workshops and post-workshop
interviews (see ii). All of the data were anonymized and confidentiality ensured.
3. Results
Demographic Profile of the Participants
Thirteen young people (YP) participated in the workshops; eight were female and five were male.
The sample was aged between 18 and 22 years. Five NGO practitioners participated in the workshops.
Two were male and three were female. All of the young people (YP) and the NGO staff members (SM)
contributed to the qualitative data presented.
The qualitative findings are described below. The presentation of the themes and their
behavioral descriptors provide an illustration of how critical consciousness in the form of educational
workshops may be developed and implemented for and with young people to promote health and
psychosocial wellbeing.
Theme 1: Trust building and collective engaging
The first theme to emerge was ‘trust building and collective engaging’. People need to feel safe in
order to share their views and experiences. Trust building and collective engaging was characterized by
open discussion, non-judgmental attitudes from the researcher and participants, liveliness, spontaneity,
hearing and ‘sharing experiences’, thinking about life and current life circumstances, and deeper
discussion of sensitive issues to achieve better health and well-being. The behavioral features of
trust building and collective engaging were categorized as spontaneous social interacting and context
enabling. Spontaneous social interacting reflected the motivation to share experiences and feelings in a
trustful environment, and it became apparent that it supported the strengthening of the relationship
between the young people themselves and with the practitioners. The following comments from the
post-questionnaires are illustrative: ‘What I most liked was to see the interaction between them, young
people being comfortable about sharing experiences’. (SM 4); ‘the best part of the workshop was the
social discussion, really good fun’ (YP 3); ‘It was an informal chat’ (YP 4); ‘I could talk about normal
life, issues related to me’ (YP 5); and, ‘We need to have more spaces like this to talk about life really
helpful’ (YP 7).
Context enabling described spontaneous social interaction among the young people. Direct
observation, post-questionnaires, and interviews captured their perceptions about the workshops after
each session. The workshops were seen as promoting an ‘informal atmosphere’, a ‘welcoming and
friendly environment’, and a ‘safe space’ to share feelings, thoughts, beliefs, and experiences ‘without
judgment’. A staff member highlighted that the workshops created more opportunities for young
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people to express their lived experiences that otherwise might not have been revealed in a one-to-one
session with the NGO staff:
“A young woman who attended the workshop around mental health, she was very vocal about
her own experience of how mental health has been for her. She’s not somebody that normally expresses
much in a group, she’s quite a private person, so I thought it took quite a lot for her to open up, to trust,
but I also appreciate the fact that she felt she was in a really good space that she could share that
experience with the others and I felt that was really valuable for the rest of the group to hear that.
I think this activity [the workshops] encourages people to talk about their own experiences “. (SM 1).
The quote above suggests that the participants of the workshops were able to reveal difficult
situations to their peers in the context of the group, because they felt that they were in a safe space to do
so and, as these participants had a positive reception, this helped them to re-signify such experiences
internally in a movement to overcome them.
An integral part of ‘context enabling’ was observed as the PI’s attention to the participants’
feedback during the process of the workshop program delivery, which promoted flexibility to change
and to adapt the group activities to encourage the young people to participate, as illustrated by the
comment of this staff member:
“I do want to say that I appreciate the way you [PI] tailored the sessions in response to the
feedback that you got each session... and the way that you managed to structure the workshops so
that there was more discussion and more interactivity”. (SM 2)
The important behavioral aspects of trust building and collective engaging were spontaneous
social interacting and context enabling and it was possible to conceptualize this theme and its
behavioral dimensions as providing the ambiance for critical reflexive thinking [22]. To facilitate critical
reflexive thinking there must be trust between all of the participants involved (i.e., context enabling),
respect for all different knowledges in place, recognition of what needs to change/be transformed and
sharing of experiences (i.e., spontaneous social interacting) for the integration of previous knowledge
(experience) into ‘new knowledge’ (group commitment for action). Critical reflexive thinking in the
context of the workshop intervention accepted the reality of the individuals’ narratives and allowed the
young people to re-evaluate their opinions, assumptions, and life expectations. It, thus, provided a path
towards the recognition and acceptance for young people experiencing homelessness, from themselves
and society. The significance of promoting trust for social engagement with services and within the
community is apparent and reflects Islam et al.’s conceptualization of social capital [32]. In their
concept of social capital, it is the need for mutually trusting networks, seen here as a consequence of
the building of critical consciousness, which will provide a pathway for engagement with dental and
health services, social services, and ultimately for social inclusion. In summary, trust building and
social interacting appeared to transform relationships with services, strengthen social interacting, and
enable critical reflexive thinking that, in turn, allowed for the subsequent production and acquisition
of new knowledge and actions.
Theme 2: Constructing knowledge and developing skills
Giroux [33], in his exposition of Freire’s critical pedagogy, makes a differentiation between gaining
knowledge and the ‘mastering of specific skills’. He states that Freire’s approach is concerned with
‘imaging literacy’ and it is this ‘mode of intervention [as] a way of learning [that can be used] as a basis
for intervening in the world’. He goes on to describe that this process must ‘afford [the individual]
the opportunity to read, write and learn from a position of agency’. Doing so enables the attainment
of information together with the creation and consolidation of new knowledge based upon ‘the
conditions of their current lives’. However, with the acquisition and consolidation of new knowledge
we suggest that there was also skills development. Therefore, adopting Giroux’s [33] position, a theme
related to the acquisition and establishment of knowledge and skills development emerged from
the data. For this second theme, the behavioral descriptors for knowledge were (i) ‘information
providing’ and (ii) ‘knowledge encoding’. These emerging themes were supported by Wolfe et al.’s [20]
theory of health learning capacity, which has two main constructs that are associated with health
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cognitions and psychosocial skills (e.g., communication). The workshops allowed for knowledge skills
development by enabling the participants to construct new knowledge through their reasoning (i.e.,
health cognitions) and verbal abilities (i.e., communications).
Theme 2 ‘constructing knowledge’: using their life experiences, the young people reflected
upon and encoded the content of the workshops. Verbally expressing their ideas on sensitive issues
affecting them and listening to others, the young people increased critical thinking and improved their
communication and conveyed their new knowledge to others. The young people, therefore, spoke of
how the information was accessible and meaningful to them, encouraging new habits. The following
comments are illustrative: ‘I learnt about different foods’ [workshop on health eating] (YP 4); ‘I learnt
about levels of sugar content in different drinks’ (YP 10) [workshop on oral health]; ‘I liked everything
because I learnt a lot’ (YP 1); ‘It was really helpful’ (YP 3); ‘the best part of the workshop was to
know how to overcome drug abuse and addiction’ [workshop on substance misuse] (YP 1); and, ‘I
understand more about mental health’ (YP 5) [workshop on mental health].
The inclusion of their own experiences, during constructing knowledge, permitted an encoding
of the health information provided leading to an increased health awareness. The quote from a young
man experiencing homelessness highlights this:
‘I really enjoyed it because you talked about the use of cigarettes as well, the use of drugs, and that
was really helpful for me to understand the effects that I will get after using drugs. So in that way it
helped me to stay far from taking drugs. Really helpful to my health’. (YP 1)
Integrating the information into dynamic group activities thus afforded a platform for discussion
(‘I could talk about normal life, issues related to me’—YP 11) and enabled the construction of
useful new personal knowledge, (as above), through the structuring of the information provided
(‘knowledge encoding’). Freeman [21] has postulated that it is within the context of people’s social
worlds that individuals are able to ‘manipulate, encode and transform’ health information into a
useable form. The sharing of health information as part of knowledge encoding between young
people and their service providers provided an opportunity for the converting of new information
into an understandable and useable form. This was achieved by encouraging dialogue and the
using of imaginative and diverse artistic learning activities to enable participants to express their
feelings and opinions beyond the spoken word, therefore improving the psychosocial skill of
communication. This was most apparent during the Resilience workshop that used a card game
to build emotional strength. The young people had to choose and comment on quotes from famous
people for transforming the thinking of their times:
“The session that I liked the most was the card games, yeah, that’s true. There were quotes we had
to choose, and I really liked the quote from Nelson Mandela saying about failures and stuff. The one
on the importance of rising every time we fall. Yeah, it was really good to think about this”. [the
workshop on Resilience] (YP 6).
‘I think the use of educational games was great. I particularly think the last session that we had
on resilience was one of the best discussions I’ve had doing a group here. I mean the whole time I’ve
been working here. Because it’s very difficult to get young people to open up in that way and talk
more widely about their bigger life goals and what they find scary. And I think the fact that they were
happy to do so was a testament to the relationship that you’ve managed to build with them and also
the resources available’. (SM 3)
Information providing and knowledge encoding, as descriptors for constructing knowledge,
acted as precursors for ‘developing skills’ and behavior change. Skills development appeared to
be associated with active learning, consensus building, and agreed action plans for future behavior
change. Consensus building was an important dimension of knowing and it was used to combine
group knowledge, for instance, for oral health-related behaviors.
“I was working with a young lad who came to a couple of the workshops, he had a workshop
about dental health and a discussion about sugar and diet and stuff. And I know that he doesn’t drink
those energy drinks anymore, which is fantastic. Because he was drinking maybe one or two cans a
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day. And when you realize how much sugar was in them, because we had that visual exercise of how
much sugar is in things, and I think that actually struck a chord with a few people, so I think that was
really beneficial”. (SM 5)
Therefore, the merging of old and new knowledge, within the group, supported new knowledge
construction and its conversion into action plans for lifestyle change, as detailed in Table 3.
Table 3. Consensus building and joint action plans for oral health (OH) behavior change following
OH workshop.
Quotes Related with the Workshop on Oral Health
[1] (I am) brushing my teeth differently (as a result of the workshop on how to brush teeth with fluoride toothpaste);
[2] (I am) using mouthwash at different times [as a result of information about not using a mouthwash immediatelyafter brushing teeth;
[3] (I will) not use water when brushing my teeth as it’ll wash away the concentrated fluoride in the remainingtoothpaste’ (as a result of the knowledge gained at the workshop);
[4]
‘I now use a pea size of my toothpaste’ (following the information given at the OH workshop when the facilitator
asked a participant to show the right amount of toothpaste that should be used to brush the teeth and the amount
showed was far away more than the recommended by NHS boards);
[5]
I am using a straw to drink any juice’ (as result of the workshop on OH and diet that revealed the high amount of
sugar present in the carbonated drinks consumed by the young people. The information caused a lot of surprise
among the participants. The workshop provided advice on how to minimize the effects of these drinks with simple
tips such as using a straw;
Theme 2 ‘knowledge conveying’: the second behavior associated with the developing skills.
Many of the young people suggested that they believed that they could tell, speak, or spread their new
health knowledge among their friends and family:
“Basically, the main thing I’ve learned from the workshops, from being homeless and my journey
is to respect and listen to other people because there are people who know more than you and you
don’t know everything. Take things that people say and take it on board, and everything’s a learning
curve, you learn things all the time... And I’d recommend that to anybody else who is homeless,
just listen to other people, take on board what they’ve got to say, and accept the help that’s around you
like the group activity [the workshops]”. (YP 3)
It may be suggested that a skill outcome of the workshop program was the strengthening of
the young people’s social interacting by equipping them with confidence to speak to others about
health-related issues. This confirms the proposition that the workshop’s pedagogical structure had
provided the means by which young people could encode, transform, incorporate, and also disseminate
new workshop information into a useful working knowledge language. For Wolf et al. [20], this would
be evidence of improved health learning capacity: for Giroux’s [33] it represents, ‘a basis for intervening
in the world’:
“I think it’s a very good thing [the workshops] because when you provide information about
your own health, to people, it helps in their lives, and in that way you might help the same people
who have got that information to tell other people... and these other people may someday come to get
this information”. (YP 6)
The participating staff members noted changes in the culture of the NGO following the program.
They spoke of how the pedagogical workshops had provided them with new knowledge and increased
their own awareness of the necessity of creating a supportive environment with and for young people:
“So I think the more we talk about people’s health and how they can do things to help themselves,
and more enabling stuff to give themselves the power into doing their own decision making in a
positive way, then I think that should be strongly encouraged”. (SM 1)
By joint working and the inclusion of people’s rights and citizenship, as essential elements in
health promotion interventions, they stated that the pedagogical workshop program had provided
a strategy in the NGO to support young people who were experiencing homelessness. Moreover,
there was a common understanding that all processes of change, especially those that are related with
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health improvement of people experiencing homelessness, were challenging for practitioners and
service providers.
“I think sometimes health behaviors are some of the most difficult to change quite often I do come
across young people who have got some pretty unhealthy habits in terms of smoking, eating, sleeping,
that sort of thing but they do seem quite resistant to change”. (SM 2)
4. Discussion
The aim of the work presented here was to use Freire’s critical consciousness as an educative
tool, to co-design, implement, and evaluate a series of pedagogical workshops to strengthen social
interacting, critical consciousness, and to construct new knowledge, with, and for, homeless young
people and their service providers. The findings showed the importance of incorporating this approach.
The results intimated that shifts in self-regard and behavior of the young participants had occurred.
Wider health topics and sensitive issues of their homelessness journeys were explored through their
own lens in face of marginalization and exclusion. Regarding the delivery of the pedagogical workshop
program, there was a positive and common feeling from the participants about key elements that were
prioritized: the offer of a welcoming, safe, creative, and pleasant space to speak, share, and listen
to other’s narratives, and perceptions around each topic explored during the workshops. In this
atmosphere, the participants were able to discuss issues that caused them concern and through the
process of critical reflexion, collective construction of new knowledge and behaviors were achieved.
The underpinning basis of the workshops was the adoption of a CRFA that connected oral health with
other diverse topics. For example, the workshop on diet and nutrition was related to the consumption
of sugars and hence oral health; the workshop on stigma brought up concerns about appearance of
their teeth linked with social interaction and seeking employment opportunities, besides judgments
made about their drug use and so reflected the concept of inclusion oral health. The importance
of including the mental health workshop allowed dental anxiety, oral health-related quality of
life and depression to be raised and explored by the participants. This was relevant, as previous
research had shown that decayed and missing teeth were predictive of depression in homelessness [34].
Therefore, this workshop intervention was central to, among other aspects, the promotion of oral
health, and health through increasing oral health literacy [20], to build trust among their peers and
collective engaging with the service provider.
While this was realized using a process of mutual learning and the construction of new
relationships, we suggest other factors were instrumental in establishing a safe and trustful place
for spontaneous social interacting. A non-judgmental listening was crucial to involve vulnerable
groups in discussions that affect their own health and wellbeing. We proposed that the safe place
was created by ‘locating [the participants] in the condition of their current lives’ [33] together with
increasing their awareness that they were not alone. The establishment of a place of safety to discuss
sensitive issues, therefore, would appear to mimic a therapeutic space, which Bell et al. [35] consider
to be of significance to ‘maintain and promote health and wellbeing for different individuals and
groups at different times’. It was within this therapeutic space that the assessment, re-assessment and
reflection of past experiences, which had raised the levels of stigmatization and humiliation, were at
last reconsidered, thereby reducing feelings of shame and inappropriateness [25,26]. We propose
that critical consciousness as an educative tool conjured a therapeutic space for spontaneous
social interacting—an ‘empathetic encounter’ to strengthen social engagement and consolidate new
knowledge. In other words, the level of critical self-consciousness that was achieved by the young
people had resulted in a better awareness of their relationship with their health and their wider
attitudes as citizens.
In addition, some support for behavioral change was found. For instance, at the end of the
workshop program, new health habits were noted in the participants through the post-questionnaire’s
evaluation and practitioners’ feedback. Reports of speaking about, and sharing, difficult health and life
experiences; critical reflexion on sensitive issues; working with others to form agreed action plans for
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health; together with the desire to act with peers and family to disseminate health messages, indicated
to us that a behavioral shift had occurred. The young people became the ‘problem-posers’ or the
questioners and as a consequence became involved in a dialogue about their oral health and wider
health issues. The significance of this shift, while being related to their acquisition of new knowledge
and improved self-regard, also aided young people to assist in changing the culture of the NGO.
The main objective of the workshops was to offer to the participants a space for critical reflection on
themes present in their lives in a welcoming, dynamic, and creative atmosphere that can encourage
new actions and behaviors. The whole process follows the critical-reflexive line that was proposed by
Freire, based on the integration of the previous knowledge of the young people with the appropriation
of new and contextualized knowledge and practices.
Critical reflexion and confrontation of current life circumstances (in this case being young
and homeless), as part of this critical consciousness proposed by Freire, allowed for participants
to reflect upon their status, self-stigmatization, their responsibilities, and their roles in terms of social
transformation. Young people and practitioners, thus, developed an increased understanding of the
youth homelessness life context; how past health choices and experiences affects their current life and
how this new knowledge acquisition strengthens future social change.
Limitations:
This work explored the use of a co-designed pedagogical workshop program to promote the
acquisition of new knowledge and social interaction in a group of young people living in supported
accommodation and attending activities that were provided by a NGO for homelessness.
A relatively small number of young homeless individuals took part and this calls into question
the generalizability of the findings and conclusions to others experiencing social exclusion. However,
while acknowledging the small sample size, this was a purposive and non-probability sample of a
group of vulnerable homeless youth, who found it difficult to interact and engage with health and
social care services and communities. They had, and were, experiencing social exclusion in diverse
levels. The similarity of their comments and the merging themes suggested that saturation regarding
their opinions and views of the workshops had been achieved and thus provided a form of validity
to the findings. In addition, we were not able to comment on the longer-term behavior change at
this stage of the research. Therefore, the findings of this qualitative evaluation provide a platform to
allow future work on young vulnerable people, exploring co-designed interventions with this group
to improve their engagement with services, health literacy, and enable social inclusion.
5. Conclusions
In conclusion, we propose that Freire’s educational approach provides a useful framework
to promote health and oral health with young people experiencing homelessness. It allowed the
young people to be included in the co-design of the research intervention and enabled their active
participation, building trust, and interaction with others within the NGO setting. In this process,
opportunities to identify and to voice their health needs were explored, and their health learning
capacity to make conscious, positive, and healthy choices was improved. Therefore, while accepting
that there is a need for further research development in other NGO settings, this work suggests
that the use of critical consciousness supports young socially excluded people’s construction of new
knowledge, health literacy, and strengthens their social interacting among their peers and engagement
with services providers.
Other elements of this debate are related to the difficulties that are experienced with regard to
behavior change among youths experiencing homelessness. We suggest that the development of
agreed action plans during the workshops and subsequent noted behavior change were associated
with the workshop program ‘being located in the conditions of the current lives’ of the service users
and providers and the generation of a therapeutic space. It is expected that educational and research
activities, such as the workshops, using Freire’s theory, can contribute to listening to the voices of
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vulnerable and marginalized youths, encouraging them to adopt healthy life choices and also support
them to achieve a critical consciousness and participatory citizenship.
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Abstract: Undocumented immigrants are a high-risk social group with low access to care. The present
study aims to increase awareness and dental attendance in this subgroup, assisted by community
health workers (CHW). Starting from 2015, two trained dentists volunteered to perform free oral
health examinations and further dental care referral in a welfare organisation in Ghent, Belgium.
In 2016 and 2017, a two-day oral health training was added, enabling social workers to operate as
community oral health workers and to provide personal oral health advice and assistance. Over
the three years, an oral health examination was performed on 204 clients from 1 to 69 years old,
with a mean age of 36.7 (SD = 15.9), showing high levels of untreated caries (71.6%; n = 146) and
a Dutch Periodontal Screening Index (DPSI) score of 3 or 4 in 62.2% of the sample (n = 97). Regarding
dental attendance, the total number of missed appointments decreased significantly, with 40.9% in
2015, 11.9% in 2016 and 8.0% in 2017 (p < 0.001). Undocumented immigrants can be integrated into
professional oral health care. Personal assistance by community health workers might be an effective
method, although this requires further investigation.
Keywords: undocumented immigrants; oral health care; community health workers
1. Introduction
Undocumented immigrants are a very vulnerable social subgroup, consisting of a considerable
number of people trying to remain undiscovered by local authorities. In contrast to asylum seekers and
recognised refugees, they do not have a residence permit to stay legally in the country. Their estimated
number varies between 7% and 13% of the total number of immigrants with an official residence
permit [1]. In Belgium, there were 1,214,605 legal immigrants on the 1 January 2014, which means that
the number of undocumented immigrants probably lies between 85,000 and 160,000, corresponding to
approximately 1% of the total Belgian population [2].
Although epidemiological data on the oral health of undocumented immigrants are scarce,
some authors previously described the oral health and oral health needs of refugees in general [3–5].
According to these publications, oral diseases are highly prevalent in refugees and care provision
is impeded by several barriers. It can be assumed that the oral health conditions of undocumented
immigrants and their access to care are comparable or even worse, because they cannot register for an
official health care insurance. However, according to the United Nations International Bill of Human
Rights (1966), every individual has the right to “urgent medical care”, including dental care, whether
he or she has a residence status or not. Belgium ratified this universal human right and integrated it
into its legislation in 1996.
In Belgium, the medical assistance provided to undocumented immigrants is financed by the
federal government and organised at city level, and care can be both preventive and curative. To apply
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for it, people have to meet three criteria: they have been living for longer than three months in the
country without permission to stay, they live in the city in which they apply for help, and they do not
have a substantial income. In addition, a registered doctor or dentist needs to confirm the need for
medical treatment.
Since the organisation of urgent medical care occurs at city level, there are local differences in
care provision between different cities. In Ghent, Belgium, undocumented immigrants can obtain
a “medical card”, allowing them to receive medical treatments for a three month period, which can be
repeated for as long as the three previously mentioned conditions are met. The medical card covers
every treatment which is reimbursed by Belgian Social Security. Regarding dentistry, the medical card
has two main shortcomings: it does not cover tooth extractions for people under the age of 53, nor
provision of a removable denture for people under the age of 50.
The present survey originates from a purely voluntary-based project in “De Tinten”, an
organisation providing material and social assistance to illegal immigrants in Ghent, Belgium. In
2015, the organisation started to refer its clients to local dental clinics, driven by the high demand for
dental care. However, the initial rate of missed appointments was so high (9 out of 22) that further
collaboration between the organisation and the local dentists was put at stake.
In order to improve the system of referral and to increase dental attendance, the organisation
set up a collaboration with researchers from Ghent university in 2016. To reduce barriers between
both care providers and care demanders, the involvement of community health workers (CHW)
was proposed. The involvement of CHWs in primary care showed to be an efficient way to guide
underprivileged individuals towards preventive care and social services, reducing resource utilisation
and community costs [6]. CHWs can also play an active role in oral health care. Benzian et al. composed
a global competency matrix for oral health, involving many health professionals and groups in society,
including CHWs [7]. Since oral health care provision in Belgium is almost exclusively founded upon
the shoulders of the dentist, a CHW can be a valuable intermediary in oral health promotion and
referral to oral health care. Greenberg et al. demonstrated the positive impact of dental case managers
on Medicaid beneficiaries’ (low-income individuals) use of dental services and the number of dentists
participating in the Medicaid program [8].
The present survey aims to describe the preliminary results of referring undocumented
immigrants to the dental practitioner, assisted by community health workers (CHW). Apart from
reporting the oral health status of the participants, the main hypothesis is the following: Is the
proportion of undocumented immigrants missing their appointment with external dentists the same
before and after providing personal assistance?
2. Materials and Methods
The present cross-sectional study, which was based on annual convenience samples, describes
the evolution in the proportion of missed dental appointments in undocumented immigrants in
Ghent, Belgium, from February 2015 to December 2017. The study was carried out in “De Tinten”, an
organisation providing material and social assistance to undocumented immigrants in the city of Ghent.
Starting from February 2015, two trained dentists volunteered to perform free oral health
examinations and dental interviews on a two-weekly base in a separated room in the organisation
building. After oral consent, clients were interviewed on age, nationality and smoking habits.
Nationalities were grouped according to the world health organization WHO (world health
organization) regions. Individual oral health parameters included D3MFT, which is the total number
of decayed (at cavitation level), missing (due to caries) and filled teeth [9]. Based on the D3MFT scores,
a restorative index (RI = (FT/(D3 + FT)) × 100) and treatment index (TI = (M + FT)/(D3 + M + FT)
× 100) were calculated in order to gain insights regarding the level of care. Severity of untreated
dental caries was assessed using PUFA index, counting the number of teeth with visible pulp exposure,
ulcerations, fistula and abscesses [10]. The plaque index of Sillness and Löe was used to measure
the amount of dental plaque [11]. Periodontal health was assessed by using the Dutch Periodontal
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Screening Index (DPSI) for participants older than 15 years old. This index describes the severity of
periodontal disease (attachment loss around the teeth) and the need for further treatment on a scale
from 0 to 4, after sounding the gums with a periodontal probe [12]. After the oral health examination,
clients received a professional referral letter, as well as a dental goody bag, containing a toothbrush and
toothpaste. Clients could apply for new toothpaste and a toothbrush every 8 weeks, even without oral
health examination or referral. Before getting an appointment with an external dental clinic, all clients
were required to obtain a “medical card” from the Ghent Social Welfare Organisation, confirming
their undocumented status and allowing them to receive further medical care. Accordingly, only
participants without a residence permit were included in the survey.
Starting from August 2016, the two-weekly oral health examinations remained unaltered, but
the medical setting of the organisation changed, by training volunteers from the organisation to
operate as community oral health workers. The training was held during a two-day program, and
included provision of essential information on the normal development and anatomy of human
dentition, oral diseases, preventive oral health, dental administration, motivational interviewing and
case management. It was performed by two university researchers (one dentist and one psychologist),
providing theoretical knowledge, clinical images, practical exercises and cases using an interactive
PowerPoint presentation. In addition to the educational program, participants could consult and
rehearse all information on a website (www.iedersmondgezond.be), which was specifically designed
for the CHWs. As part of the website, a registration system was designed to follow up dental
appointments. The information of this registration system was protected by a central log-in and
password, and allowed the CHWs and the organisation to receive and send text messages when
a client had a dental appointment in the upcoming 24 h.
The main task of the CHWs was to increase dental awareness and dental compliance among the
undocumented immigrants, by completing all necessary administrative steps prior to the first dental
visit, and by following up the further appointments. After the initial oral health examination, one of
the CHWs called a local dentist to make an appointment in consultation with the client. When the
appointment was made, it was registered in the digital registration system. Subsequently, the head of the
organisation’s medical service and the CHW considered whether the client needed personal assistance
on the day of the appointment or not. The decision was made based on the linguistic capacities,
personal competences and special needs of the individual client. In cases where doubt existed, or
for first time visitors, personal assistance was always provided. When this personal assistance was
required, the CHW received an expense allowance of €20 to cover transport and other direct costs.
At the end of the oral health examination, a referral letter was given to the client in case of need for
further care. Clients were referred to the closest available dental office from their home address. When
personal assistance was organised, a copy of the referral letter and the medical card of the client were
given to the CHW in a closed envelope, in case the client lost or forgot it on the day of the appointment.
If a second appointment was needed or the external dentist wanted to communicate directly with the
organisation, the information was inserted in the closed envelope and returned to the organisation.
All external dentists were visited by the head of the medical service or contacted by phone
before the first referral, in order to provide them with more information about the organisation and
the involvement of CHWs. The dentists were informed and assured that the organisation would
cover tooth extractions for people under the age of 53, which are not reimbursed by the government.
Additionally, the dentists were allowed to apply for a “no show fee” in case of a missed appointment,
which was also provided by the organisation.
The total number of appointments with external dentists was counted for 2015, 2016 and 2017. For
each of these dental visits, the organisation registered whether the client was present or not. When an
appointment was missed, the client was called by phone to ask for the reason for non-attendance. If the
appointment was cancelled within the last 24 h, it was also considered as a missed appointment. Both
the CHWs and the external dentists were asked to always contact the organisation in case of a missed
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appointment. When contacting the organisation, the external dentist could apply for a “no show fee” which
was paid by the organisation. This fee ranged between €30 and €50, according to the dentist’s standards.
Data analysis was carried in IBM SPSS Statistics V25.0 (SPSS Inc., Chicago, IL, USA). After
explorative data analyses, differences in proportions were examined using crosstabs and Chi-square
statistical tests. Alpha was set at 0.05.
The study was approved by the Ethics Committee of the University Hospital Ghent (B670201526486).
All subjects gave their informed consent for inclusion before they participated in the study. They received
a referral letter and were supported to visit a dentist when further care was needed. Clinical data were
stored in a database specifically designed for the survey, using VTiger CRM system 7.1.0RC. The data,
including personal data, were protected by an external hosting company and could not be consulted or
modified by a third party. Before data analysis, all records were encrypted to ensure anonymity.
3. Results
Over the three years, an oral health examination was performed on 204 clients from 1 to 69 years
old, with a mean age of 36.3 (Standard Deviation (SD) = 15.9). Baseline characteristics are indicated
in Table 1. Untreated tooth caries were visible in 71.6% (N = 146) of the participants (D3 > 0). From
those with tooth decay, 46.7% had at least one tooth with visible pulpal exposure. The level of care was
low, with an average restorative index of 30.3% (SD = 36.9) and a treatment index of 51.5% (SD = 37.9).
Periodontal health was poor, with 62.2% (N = 97) of the clients having a DPSI score of 3 or 4.
Table 1. Characteristics of the examined sample.
Total Sample N = 204
Mean SD Missing
Age 36.3 15.9 N = 35
Years in Belgium 4.6 4.7 N = 0
Plaque Index 1.4 0.8 N = 18
DPSI * 2.6 1.1 N = 16
D3MFT 9.4 8.4 N = 0
PUFA 1.6 3.0 N = 0
Restorative Index 30.3 36.9 N = 39
Treatment Index 51.5 37.9 N = 28
Number of teeth with active caries per person 3.4 3.9 N = 0
Number of teeth with visual pulp exposure per person 1.3 2.5 N = 0
Valid % N Missing
Origin (WHO region) - - N = 11
African Region 11.9 23 -
Region of the Americas 1.0 2 -
South-East Asia Region 0.5 1 -
European Region 67.4 130 -
Eastern Mediterranean Region 37 19.2 -
Western Pacific Region 0.0 0 -
Smoker ** - - N = 20
Yes 46.2 60 -
No 52.3 68 -
Former smoker 1.5 2 -
Gender - - N = 10
Male 44.3 108 -
Female 55.7 86 -
Active tooth decay - - N = 0
Present 71.6 146 -
Not Present 28.4 58 -
Visible pulp Exposure - - N = 0
Present 35.8 73 -
Not Present 64.2 131 -
* From those > 15 years old (N = 143); ** From those > 12 years old (N = 150).
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Regarding dental attendance during the survey period, Figure 1 and Table 2 illustrate the number
of external appointments provided to the target population for 2015, 2016 and 2017. The avoidable
missed appointments without acceptable reason are indicated in red (Figure 1), the others in green.
The orange bar indicates the number of missed appointments with legitimate reasons.
According to Table 2, the organisation registered 176 appointments with 16 different external
dental practices in 2017, of which 89 were first dental visits. Physical assistance was provided for 87
appointments. Over the three years, the total number of missed appointments decreased significantly,
with 40.9% in 2015, 11.9% in 2016 and 8.0% in 2017 (p < 0.001). The percentage of avoidable missed
appointments dropped to 3.4%.
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Figure 1. The number of appointments made with external dental practitioners and the proportion
of missed appointments (y-axis) over the three study years (x-axis). *In August 2016, the personal
assistance program was implemented.
Table 2. Total number of appointments for 2015, 2016 and 2017, and the proportion and explanation of
missed appointments.
Appointments 2015 2016 2017
Total number of appointments 22 (100%) 59 (100%) 176 (100%)
Client present 13 (59.1%) * 52 (88.1%) * 162 (92.0%) *
Client absent 9 (40.9%) 7 (11.9%) 14 (8.0%)
Client absent without acceptable reason 9 (40.9%) 6 (10.2%) 6 (3.4%)
Client absent with acceptable reason 0 (0.0%) 1 (1.7%) 8 (4.5%)
Cancellation >24 h before appointment - - 4 (2.3%)
Unforeseen circumstances (arrestation, hospitalisation)
Error made by organisation or dentist - 1 (1.7%)
2 (1.1%)
2 (1.1%)
* p < 0.001 according to chi-square test.
4. Discussion
The cross-sectional survey presented annual convenience samples within a Belgian organisation
for undocumented immigrants. The participants were mainly young, with a mean age of 36.3. Their
initial oral health care needs are considerable, as seen in Table 1. The presence of tooth decay was
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very high, with untreated decay at cavitation level (D3 > 0) being present in 71.6% of the records, of
which half had visible pulp exposure. Periodontal health was very poor, especially taking into account
the mean age of 36.7, with 62.2% (N = 97) of participants having a DPSI score of 3 or 4. The bad
periodontal condition can be partially explained by the high number of smokers (46.2%). Although
the present oral health outcomes are alarming, they should be interpreted with caution. The present
survey used a convenience sample, which means that the observed findings cannot be generalized
for all undocumented immigrants, not even within the organisation. It can be assumed that people
with high dental needs will be more likely to accept the offer of a dental screening and further referral,
leading to selection bias and partially declaring the high level of tooth decay and periodontal disease
in the initial examinations. No information was available from non-responders.
In contrast to the high dental need, the initial care level was almost negligible before the
intervention. Although the present survey cannot draw conclusions on the causes of care avoidance,
several determinants might play a role. First of all, the illegal character of the participants’ residence
forces them to hide from most official institutions. To get medical care, they need to present themselves
to the local authorities. Although no one can ever be arrested while seeking help in one of these centres,
officially registering for (oral) health care can still be a barrier. Furthermore, living in precarious
conditions might also have an influence. As one of the most underprivileged groups in society, people
without a residence permit suffer from the same social determinants which are mainly associated with
deprived oral health: material deprivation, educational attainment, origin, professional status, and the
lack of a social network. These factors are largely described in international literature as predictors of
adverse oral health outcomes [13,14]. Since the average time of living in Belgium was almost five years
in the presented sample, it is very likely that the adverse living conditions have played an important
role in the oral health outcomes.
To support the target population, the intervention aimed to enable social workers, having a close
relationship with the undocumented immigrants, to be involved in oral health care as community
health workers. Since community health workers are people known by the target population, providing
food and other assistance, they might have more authority and get more trust than an external
caregiver. Acting as a contact person between care demander and care provider, the community
oral health workers also consider the barriers perceived by the local dentists. Emphasis was put on
adequate information and translation, and on the reduction of administrative burden and the number
of missed appointments. Bedos et al. previously reported that frustrations expressed by dentists
mainly concern missed appointments, difficulties in performing non-covered treatments and low
government fees [15]. In our intervention, every dentist was called or visited personally by the head
of the medical service of the organisation. During this conversation, the dentist could express his
personal expectations and concerns, which were taken into account by the organisation and the CHWs.
For example, when a dentist indicated not to speak French or English, the organisation only sent
clients who were able to speak Dutch, or who were accompanied by a Dutch-speaking translator.
The personal approach and mutual empathy resulted in a considerable network of 16 dentists accepting
the undocumented immigrants in their dental practice. This can be considered a success, since the
number of general dentists in Flanders is decreasing and dental practitioners are ageing. In 2017,
the estimated number of qualified dentists was 1 per 1147 residents in Belgium and 1 per 1182 in
Flanders (http://www.dekamer.be/QRVA/pdf/54/54K0138.pdf, p261). Furthermore, Belgium has
until present no experience with dental hygienists as part of the professional dental team. When the
number of dentists decreases, it can be assumed that the “law of demand and supply” will not be
beneficial to vulnerable subgroups in society, such as undocumented immigrants.
Aiming to cope with the high unmet oral health needs and various user-side and supplier-side
barriers, one of the major strengths of the present intervention was the creation of a safe and reliable
partnership between the organisation and both the target population and the local dentists. Concerning
the undocumented immigrants, the key elements of the intervention were outreach work, personal
assistance and the involvement of existing networks. Indeed, oral health behaviour and oral health
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in general are largely affected by social networks and social support, defined as people’s “social
capital” [16].
Although the first results of the involvement of CHWs suggest a reduction in barriers towards
dental care provision in both undocumented immigrants and local dentists, the effects might not be
automatically applicable. Care provision strongly depends on national policy and health care budgets.
According to a report of Cuadra, access to health care for undocumented immigrants varies between
European countries [17]. Some countries, such as Belgium, only provide the minimum as set out by
the UN Human Rights and specified by article 13.2 of the “Council of Europe Resolution 1509 (2006)
on Human Rights of Irregular Migrants”, whereas other countries provide more or sometimes less
than this minimum access to care.
Even in Belgium, the results of the intervention might differ between cities. Since medical care
for undocumented immigrants is organised at city level, inequalities in care provision between cities
are probable, although this requires further investigation. The medical card in Ghent is an accessible
instrument to help undocumented immigrants, but it does not exist in other cities such as Antwerp or
Brussels, where decisions on reimbursement depend on each individual case. It is recommendable to
obtain clear and equal legislation on a national scale, to avoid inequity and possible delocalisation of
undocumented immigrants from one city to another. Medical care should not be determined by place
of residence.
Although the medical card in Ghent might be an easy instrument to get access to dental care,
the lack of coverage for tooth extractions for people under the age of 53 is a limitation, leading to high
out-of-pocket costs. For 2017, the local organisation “De Tinten” spent €2311 of its own budget on
no-show fees and uncovered basic treatment costs (excluding prosthodontic treatments), and paid
€1616 for personal assistance by CHWs, yielding an average cost of €22.31 per appointment. Without
external charity funding, this intervention could be compromised.
In order to reduce curative treatment costs in the future, the intervention did not focus exclusively
on guiding clients to the dental office, but CHWs were trained during the educational program to pay
attention to preventive oral health care and oral health behaviour. Furthermore, free dental goody bags
were provided on a regular basis (every eight weeks). Budgets for preventive materials amounted
to €2130 in 2017 and were also paid for by charity funding. It needs further research to investigate
if this intervention can lead to a reduction of the overall costs in the long term due to improved oral
health outcomes.
The present survey has some important limitations to report. Regarding the positive dental
attendance rates in 2017, these results should be interpreted with caution. Increased dental attendance
might not automatically imply increased dental awareness, better oral health behaviours or improved
oral health outcomes, especially in the long term. Furthermore, the use of the words “urgent medical
care” in legislation might also impede the mindset shift from curative care and falling from one oral
health problem into the other, towards more cost saving preventive care. Although the law states that
“urgent medical care” can be both curative and preventive, policy makers and stakeholders tend to
consider preventive check-ups, supragingival scaling and small fillings as “non-urgent”. Even some
dental practitioners feel reluctant to sign the required form to confirm that their treatment was urgent.
The author suggests that “necessary medical care” would be a better wording than “urgent medical
care”, avoiding semantic discussions and professional neglect of painless lesions.
Secondly, the survey could not link the external appointments to the original and individual
characteristics of the clients, due to technical limitations. This makes it impossible to know if
there were specific personal or oral health determinants, leading to more missed appointments.
Furthermore, the present survey cannot provide information on responders and non-responders
within the target population. The invitation to participate in the survey aimed to be as accessible as
possible to undocumented immigrants. In order not to frighten them, it was impossible to make official
lists and numbers of all undocumented immigrants who could possibly be involved. Furthermore,
the recruitment process was carried out over several weeks during food distribution, making it
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impossible to count the total number of unique clients in this setting. Nevertheless, it is possible that
the invitation attracted the most motivated clients, leading to higher rates of dental attendance.
As a final limitation, the present study is not a randomised controlled trial, exploring differences
in outcomes between an intervention and control group over the same study period. Comparing
different convenience samples before and after a program without the use of a proper control group
inevitably leads to reporting bias. The absence of a control group was due to ethical reasons. The initial
rates of missed appointments in 2015 (40.9%) negatively affected the reputation of undocumented
immigrants among local dentists. Since there is no dental public health system in Belgium, all residents,
legal and illegal, entirely depend on care from private dentists. If a control group was used, in which
the number of missed appointments would remain high during some more years, it would be possible
that local dentists would turn against all undocumented immigrants because of those in the control
group. In real life circumstances, dealing with extremely vulnerable human beings, this was a risk
nobody wanted to take.
Despite the clear scientific shortcomings of the survey, it is difficult to assume that the dramatic
decrease in missed appointments over the two years would be due to factors other than the reported
intervention. Even if this was due to other factors, the present survey shows that undocumented
immigrants can be integrated into regular dental care and that high levels of dental attendance can be
achieved in this population.
5. Conclusions
The present sample of undocumented immigrants shows very poor oral health, both in terms of
tooth decay and periodontal disease. However, the decreasing proportions of missed appointments
indicate that undocumented immigrants can be integrated into professional oral health care. Personal
assistance by community health workers might be an effective method, although this requires
further investigation.
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Abstract: Background: Poor oral health remains a significant dental public health challenge for ethnic
minority and immigrant groups living in the UK. This study aimed to evaluate a culturally appropriate
community-based home visiting oral health education intervention for Chinese, undocumented
migrant mothers to promote their infants’ oral health, by focusing on their oral health related
knowledge, attitudes, and behaviors. Methods: A convenience sample of 36 Chinese mothers with
babies aged less than eight weeks were recruited in South-East region of Belfast. The local Chinese
community was consulted to assist with the development of the intervention. The oral health
education intervention was provided to 19 intervention group mothers through home visits and
telephone calls during mothers’ first postpartum year. They were also provided with unlimited
social support during the intervention period. Mothers’ oral health related knowledge, attitudes,
and behaviors regarding baby toothbrushing and sugar snacking were measured at eight weeks,
six months, and 12 months. Results: A higher proportion of Chinese intervention group mothers
had improved knowledge about baby toothbrushing at 12 months compared with control group
mothers (χ2 = 14.12: p = 0.004). Significantly, more intervention group mothers’ oral health related
attitudes were enhanced regarding baby toothbrushing and sugar snacking compared with control
group mothers. Conclusion: This community-based oral health education intervention has shown
effects in mothers’ self-reported knowledge, attitudes, and behaviors in the intervention group when
the community based and culturally appropriate home-visiting program improved the mothers’ oral
health related knowledge, attitudes, and behaviors.
Keywords: undocumented migrant; baby oral health; oral health education; parental knowledge;
attitudes and behaviors
1. Introduction
Untreated dental caries has been shown to be the greatest disease burden in the world,
with untreated caries of deciduous teeth ranked as the 10th greatest global disease burden [1].
As a consequence, children suffer poor oral health and poor quality of life, especially for those from
socially disadvantaged backgrounds [2].
The association between socioeconomic status (SES) and health outcomes has been well
established and it further affected by such factors as ethnicity [3,4]. For decades, research on ethnic
disparities in health has provided evidence that health inequalities may decrease or even disappear if
SES inequalities were eliminated [5]. However, in recent years, the focus on racial/ethnic health
inequalities has shifted from “race or class” to the intersectionality between race/ethnicity and
class [6]. For example, findings from a longitudinal study of a birth cohort showed that health gains
from improved family economic resources were smaller for Black than for White young people [7].
Similarly the effects of parental education on families’ functioning to escape poverty was larger for
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White compared to Black [8]. Based on the ‘Diminished Return theory for Minorities’, race/ethnicity
and SES are two different and interrelating factors of social position that may explain the role of
racial/ethnic upon health inequities [6,9].
During the migration process, immigrant families face multiple disadvantages when adapting
to the host society in terms of lifestyle and cultural norms. These disadvantages include financial
hardship for settlement, language difficulty, little knowledge of available social, and healthcare
resources and psychosocial stress caused by their unsettled immigration status. With regard to oral
health, migrant children have been shown to have poorer oral health outcomes compared with
children in the host country [10]. It has been suggested that this may be due to the fact that migrant
childhood is exposed to multiple disadvantages during the migration process, which had adverse
consequences for growth and health. As possible consequences of these socioeconomic and cultural
disadvantages, children from newly arrived immigrant families are more likely to suffer the poorest
oral health. A recent Australian study showed that length of time as a resident in the host country was
an independent predictor for the preschool children’s obvious caries experience [11].
An additional factor in a child’s obvious decay experience is the association between maternal
oral health related knowledge, beliefs and practices, and child oral health [12–15]. Furthermore,
mother’s cariogenic bacteria can be transmitted to the child, which has been shown in the association
of maternal and child’s levels of Streptococcus mutans (MS) [16]. Other studies have reported an
association between children’s caries experience and their mothers’ poor oral health status [13,16].
More significantly, mothers who do not appreciate the importance of child oral health are less likely to
brush their children’s teeth with fluoride toothpaste [16]. It is therefore of importance to address these
factors when designing a community-based oral health promotion intervention to improve parents’
oral health related knowledge, attitudes, and behaviors regarding child oral health.
Unfortunately, little research investigating, specifically, Chinese migrant parents’ oral health
related knowledge, beliefs, and practices are available. Wong et al. explored Chinese parents’
perceptions regarding oral hygiene and access to dental care. They found that parents had proper
knowledge about the best feeding practice and had fatalistic attitudes toward child tooth decay [17].
The lack of oral health related knowledge and positive attitudes created barriers for Chinese parents
when they sought preventive dental care for their young children. Wong et al.’s findings further
underscore the need of an oral health promotion intervention that is culturally appropriate for Chinese
migrant parents [17].
Community-based interventions, such as home visiting programs, have been demonstrated to
be effective in raising parental awareness of, and assisting them to, adopt healthy lifestyle behaviors
that are beneficial to children’s health needs [18–20]. Using a one-to-one health educational approach,
community health workers who are from similar ethnic and social backgrounds will be more likely
to understand the psycho-social difficulties, concerns, and health needs of newly arrived immigrant
families. This, as proposed, will build up trusting relationships between parents and oral health
professionals and will enable the delivery of oral health messages.
The aim of this study therefore was to examine the effect of a community-based, home visiting
oral health education intervention delivered in a culturally appropriate approach for Chinese newly
arrived undocumented migrant mothers. It focused on promoting mothers’ oral health related
knowledge, their intentions to brush their babies’ teeth with fluoride toothpaste and to control baby
sugar snacking, their oral health related behaviors as well as their own oral health in terms of obvious
decayed experience.
2. Materials and Methods
2.1. Study Design and Setting
The study design was a quasi-experimental study with no randomization of the participating
Chinese newly arrived undocumented migrant mothers. Undocumented migrants are people who are
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living without a valid residence permit authorizing them to permanently stay in the country in which
they are currently residing [21]. The study setting was in the South and West regions of Belfast in the
UK. In Northern Ireland (NI), Chinese migrant group constitutes the largest ethnic group with an
approximately size of population of 8000 [22]. The majority of the Chinese population originate from
Hong Kong and have been residents in NI since the 1960s. However in recent years, Chinese people
from Northern region of Fu Jian province of Southern China, one of the most deprived areas in China,
have migrated to NI. Most of the Fu Jian men work in catering services for long hours with low pay.
The Fu Jian undocumented migrant mothers are unable to speak much English and remain at home
most of the time.
In terms of the dental health care system in Northern Ireland, people have to pay for their dental
treatments unless they are entitled to free National Health Service (NHS) dental treatments [23].
For example, it is free for children under 18 and pregnant women as well as women with babies aged
up to 12 months to receive dental examinations and treatments in NHS dental care services.
2.2. Sample
A sample size of 17 Chinese migrant mothers in the intervention group, and 17 in the control
group, was calculated to have 80% power to detect a difference in the caries incidence of 0.56 between
the intervention and control group mothers’ D3MFT assuming that the common standard deviation is
0.55 using a two-group t-test with 0.05 two-sided significance level.
On statistical advice, the control group mothers were recruited six months before the recruitment
of intervention group mothers. This was to reduce the possibility of contamination from this oral health
education intervention. The intervention group mothers were selected to match the demographic
profile (i.e., mother’s age, educational attainment, level of relative deprivation, etc.) of the control
group mothers. Both intervention and control group mothers have been settled in the UK for no
longer than three years. All participants were undocumented migrants. A “snowball sampling”
technique was used in order to recruit this ‘hard to reach’ group of newly arrived undocumented
migrant mothers [24]. This strategy relied on the initial participating mothers to provide access to
other members of their group or community by word of mouth.
2.3. Intervention Program
The intervention aimed to promote Chinese newly arrived, undocumented migrant mothers’
oral health related knowledge, their intentions to brush baby’s teeth using fluoride toothpaste and to
control baby sugar consumption, and their oral health related behaviors in the first 12 months of the
baby’s life. Therefore, prior to the development of the program, the Chinese Welfare Association and
community leaders were contacted. The nature of the program was explained and advice requested.
Using the information received from talking with Chinese migrant mothers with toddlers born in
Belfast and understanding their health and social needs, the program was formulated.
The community-based oral health education intervention was delivered by a Chinese community
health worker (SY) in a culturally appropriate way through home visiting and telephone contact at
five different time points over the intervention period (Table 1). During the home visits, SY provided
information about oral health focusing on promoting healthy feeding (including introducing suitable
foods and drinks for the benefits of baby’s teeth), baby teething, and benefit of twice daily
toothbrushing using fluoride toothpaste as well as regular dental attendance for both mothers and
babies. She also demonstrated the correct toothbrushing techniques to the mothers in the intervention
group and encouraged them to use the teething and oral hygiene resources as well as a trainer cup.
These were provided during the intervention. In addition, the trust between the Chinese health worker
and mothers was built throughout the intervention period and social support provided, based on
mothers’ needs such as referring them to the local social services and health and/or oral health services.
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Table 1. The procedures of the intervention program [25].
Infants’ Age Intervention Tasks Support Materials Provided
8 weeks
The community health worker is to:
• provide breastfeeding advice;
• provide weaning information;
• give oral health advice about baby
teething, mother’s oral hygiene and
regular dental attendance;
• encourage mothers to see a dentist and
brush their teeth at least twice a day.
1. UNICEF Breastfeeding
information leaflet;
2. Weaning information leaflet;
3. Baby teething ring;
4. Mother’s toothbrush and
fluoride toothpaste
4 months A telephone call was made to reinforce theinformation given at 8 weeks
6 months
The community health worker is to:
• emphasize the need to start to brush
baby’s teeth with a smear of fluoride
toothpaste as soon as first teeth erupt;
• demonstration of baby toothbrushing
with emphasis on the smear size of
fluoride toothpaste on baby;
• emphasize the benefits of introducing a
feeding cup from 6 months onwards
rather than a bottle;
• give advice on suitable foods and drinks
for the benefits of baby’s teeth.
1. Baby trainer cup;
2. Oral health pack containing
baby toothbrush and
fluoride toothpaste;
3. Mother’s toothbrush and
fluoride toothpaste.
9 months A telephone call was made to reinforce theinformation given at 6 months
12 months The community health worker thankedmothers for their participation.
1. Baby feeding cup;
2. Toothbrushes and fluoride
toothpaste for mothers
and child
2.4. Data Collection
2.4.1. Questionnaire
The questionnaire was developed in several parts, which included demographic information,
assessments of the mother’s oral health related knowledge, attitudes, and behaviors.
Mothers’ demographics included information such as their age, marital status and postal codes of their
residential areas. The post code would enable an assessment of social deprivation to be made using the
Noble Index of Deprivation [22]. The Noble Index of Deprivation is a multiple deprivation measure
that includes information from the seven domains of: Income, employment, health and disability,
education skills and training, proximity to services, living environment, and crime and disorder.
The attitudinal items were assessed on a five-point Likert scale ranging from “strongly
disagree” (scoring 1) through “neither agree nor disagree” (scoring 3) to “strongly agree” (scoring 5).
These questions were derived from previous studies and had a good reliability and validity [26].
The questionnaire contained one oral health related knowledge question with a single choice answer at
the baseline assessment regarding the age of babies that mothers think they should start brushing baby’s
teeth. A section was included for the six-month and 12-month questionnaire assessments to evaluate
mothers’ knowledge and behaviors with regard to baby toothbrushing using fluoride toothpaste. If the
mother answered ‘Yes’, then she would be asked to complete this section about baby toothbrushing;
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otherwise she would be advised to go to the next section of the questionnaire. Questions regarding
mothers’ own oral health related behaviors such as toothbrushing behavior and dental attendance were
included in the questionnaires using single choice answers such as “how many times do you brush your
teeth during the day?” and “what is your usual reason for going to see a dentist?”.
2.4.2. Assessment of Mothers’ Dental Health Status
Prior to the evaluation, an independent and calibrated dental examiner (AS) who was blind with
regard to the aim of the study was invited to examine all the participants’ teeth. After training and
calibration, AS’s intra-examiner reliability was 0.94 (Kappa value).
Mother’s dental health status was assessed using obvious decay experience (D3MFT). The protocol
used recognizes decay, which extends into the dentine on the basis of a clinical examination
conducted without the use of probes [27]. Dental caries were diagnosed at the decay into dentine (D3)
threshold using a visual method (including visual dentine caries) without radiography, fiber-optic
transillumination, or compressed air. The mothers’ teeth were inspected under standardized
illumination. The calibrated dental examiner (AS) used a flexi-lum light and mouth mirror.
All necessary steps were taken to prevent cross-infection. For example, disposable gloves and
disposable mirrors were used and collected in medical waste bags and were disposed of in hospital.
2.4.3. Outcome Measures
The primary outcome measures were mothers’ oral health related knowledge, attitudes and
behaviors with regard to baby toothbrushing, sugar consumption and baby tooth decay as well as
maternal dental health behaviors, measured at eight weeks, six months, and 12 months. The secondary
outcome measure was mothers’ obvious decay experience examined at eight weeks, six months,
and 12 months.
2.5. Ethical Considerations
Ethical approval was granted from the Office for Research Ethics Committees Northern Ireland
(Ref: 05/NIR02/64). All subjects gave their informed consent for inclusion before they participated in
the study.
2.6. Statistical Analysis
Data from questionnaires were entered into SPSS 12.0.1. Frequencies were computed to describe
the demographic profile of mothers of babies. Mother’s attitudinal questions regarding their intentions
to brush baby’s teeth using fluoride toothpaste and to control baby sugar consumption were summed
according to the Likert scales developed from factor analyses from the previous study [26]. Chi-squared
analysis and Fisher’s exact test was used to compare mothers’ oral health related knowledge and
self-reported behaviors between intervention and control groups at different time points throughout
the intervention period. T-test analyses were conducted to compare differences in maternal oral health
related attitudes and mothers’ oral health outcomes at each assessment between intervention and
control groups.
The differences with regard to changes over intervention time in the mean scores of maternal oral
health related attitudes and their oral health outcomes between baseline (eight weeks) and 12 months
were compared between intervention and control groups using t-tests. The use of differences in the
mean scores allowed the analyses of all the data while excluding the two missing mothers at 12 months.
3. Results
A convenience sample of 36 Chinese newly arrived undocumented migrant mothers of new
babies was recruited. One mother from the intervention group and one mother from the control
group were lost to the 12-month follow-up as they moved from NI. The baseline information indicated
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that mothers’ demographic characteristics were comparable between intervention and control group
(Table 2).
Table 2. Demographic profiles of Chinese migrant families.
Demographic Profile Intervention Group(n = 18)
Control Group
(n = 18) χ
2 p-Value
Marital status
single 1 (6%) 1 (6%) 0.00 1.00
married 17 (94%) 17 (94%)
Number of children
1 child 6 (33%) 9 (50%) 0.72 0.31
More than 1 child 12 (67%) 9 (50%)
Baby gender
female 8 (44%) 7 (39%) 0.11 0.76
male 10 (56%) 11 (61%)
Maternal education level (number of years)
≤12 years 11 (61%) 9 (50%) 0.45 0.50
>12 years 7 (39%) 9 (50%)
Paternal education level (number of years)
≤12 years 11 (61%) 8 (44%) 1.00 0.32
>12 years 7 (39%) 10 (56%)
Social deprivation level of residential area
Deprived area (<220) 7 (39%) 10 (56%) 1.00 0.32
Less deprived area (≥221) 11 (61%) 8 (44%)
3.1. Mothers’ Oral Health Related Knowledge
At baseline, sixteen (44%) mothers irrespective of their groups correctly answered the question
that they should start brushing baby’s teeth as soon as the first teeth erupt. No other statistically
significant difference was shown between intervention and control group mothers (χ2 = 0.45: p = 0.50).
At six-month assessment, of the 18 mothers who stated they had started brushing baby’s teeth,
a higher proportion of intervention group mothers (100%) knew that they should start brushing baby’s
teeth as soon as the first teeth erupted and the time they should start using fluoride toothpaste,
compared with control group mothers (50%). However, there were no statistically significant
differences between the two groups (χ2 = 8.47: p = 0.11). Sixteen intervention group mothers knew the
right amount of fluoride toothpaste (i.e., “smear-size”) when brushing their baby’s teeth, as compared
with control group mothers (n = 2).
At 12-month assessment, of the 20 mothers who stated they had started brushing baby’s teeth,
a statistically significant higher proportion of intervention group mothers (100%) knew that they
should start brushing their baby’s teeth and use fluoride toothpaste as soon as the first teeth erupted,
compared with control group mothers (25%) (χ2 = 14.12: p = 0.004).
3.2. Mothers’ Oral Health Related Attitudes
No statistically significant differences were shown in mothers’ oral health related attitudes with
regard to their intentions to brush baby’s teeth and to control baby sugar consumption between
intervention and control group mothers at baseline (Table 3).
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Table 3. Comparison of maternal oral health related attitudes at baseline, 6 months, and 12 months
between intervention and control group mothers.
Oral Health
Related Attitudes
Intervention Group
Mean Scores (95% CI)
Control Group
Mean Scores (95% CI) t p-Value
Importance and intention to brush baby’s teeth
8 weeks 19.94 (19.02, 20.87) 19.61 (18.31, 20.91) 0.44 0.66
6 months 22.61 (21.56, 23.64) 18.83 (17.84, 19.83) 5.57 <0.001 ***
12 months 22.82 (21.93, 23.72) 18.76 (17.39, 20.14) 5.24 <0.001 ***
Importance and intention to control baby sugar snacking
8 weeks 27.11 (25.64, 28.59) 27.94 (26.42, 2 9.47) −0.83 0.41
6 months 31.11 (29.76, 32.46) 27.22 (25.91, 28.54) 4.35 <0.001 ***
12 months 32.59 (31.05, 34.13) 27.82 (26.13, 29.52) 4.40 <0.001 ***
95% CI: 95% Confidence Intervals. *** p < 0.001.
At six-month follow up, intervention group mothers had statistically significant higher mean
attitudinal scores in “importance and intention to brush baby’s teeth” and “importance and intention
to control baby sugar snacking” compared with control group mothers (Table 3). Similar findings were
shown in their 12-month follow-up assessment (Table 3).
When the changes of mothers’ attitudinal mean scores over intervention period (eight weeks
compared with 12 months) were measured, intervention group mothers had statistically significant
changes in their perceived “importance and intention to brush baby’s teeth” and “importance and
intention to control baby sugar snacking” compared with control groupmothers (Table 4). These changes
in mothers’ attitudinal mean scores between baseline (eight weeks), six months, and 12 months between
intervention and control groups were also shown in line graphs (Figures 1 and 2).
Table 4. Comparison of changes in mean scores of maternal oral health knowledge and attitudinal
scales by time between intervention and control groups.
Item Group 8 WeeksMean (95% CI)
12 Months
Mean (95% CI)
Mean Change between
Groups
(Baseline vs. 12 months)
t p-Value
Importance and intention to
brush baby’s teeth
Intervention 19.94 (19.02, 20.87) 22.82 (21.93, 23.72) 3.00 (1.56, 4.44)
3.79 0.001 **Control 19.61 (18.31, 20.91) 18.76 (17.39, 20.14) −0.76 (−2.30, 0.77)
Importance and intention to
control baby sugar snacking
Intervention 27.11 (25.64, 28.59) 32.59 (31.05, 34.13) 5.76 (3.88, 7.65)
4.94 <0.001 ***Control 27.94 (26.42, 29.47) 27.82 (26.13, 29.52) −0.18 (−1.89, 1.54)
** p < 0.01, *** p < 0.001. 95% CI: 95% Confidence Intervals.
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Figure 1. Changes in mean scores for importance and intention to brush baby’s teeth for intervention
and control groups.
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Figure 2. Changes in mean scores for importance and intention to control baby sugar snacking for
intervention and control groups.
3.3. Mothers’ Oral Health Related Behaviors
At baseline, twenty-eight (78%) mothers reported brushing their own teeth using fluoride
toothpaste at least twice daily. No statistically significant difference was shown regarding reported
daily frequencies of toothbrushing between intervention and control group mothers (χ2 = 0.64: p = 0.42).
Twenty-three (64%) mothers stated they were registered with a dentist. Eight (22%) mothers stated
that they attended for regular dental examinations and the remainder reported that they went to see a
dentist either for treatment (6%) or only if having problem with their teeth or gums (47%). Nine (25%)
mothers stated that they had never visited a dentist. No statistically significant differences were shown
with regard to mothers’ dental attendance at baseline.
At six-month assessment, 18 mothers (50%) stated that they had started brushing their baby’s
teeth at six months. Statistically significant higher proportions of intervention group mothers (89%)
compared with control group mothers (11%) stated that they brushed their baby’s teeth (χ2 = 21.78:
p < 0.001). Statistically significant higher proportion of mothers from the intervention group compared
with the control group stated that they brushed their own teeth at least twice a day (χ2 = 5.78: p = 0.04).
Twenty mothers (59%) reported that they brushed their baby’s teeth at 12 months. Statistically
significantly higher proportions of intervention group mothers (94%) stated that they brushed their
baby’s teeth (p < 0.001), compared with control group mothers (24%). No other statistical differences
were found in mothers’ other oral health related behaviors such as regular prevention oriented
dental attendance.
3.4. Mothers’ Obvious Decay Experience
There were no statistical significant differences in mothers’ obvious decay experience (D3MFT)
between intervention and control group mothers at baseline (t = 0.43: p = 0.67), six months (t = 0.40:
p = 0.69), and 12 months (t = 0.10: p = 0.92). No statistical significant difference in mothers’ obvious
decay experience (D3MFT) over intervention period was found between intervention and control
group mothers (t = −1.05: p = 0.30).
4. Discussion
The intervention has shown the promising effect in improving mothers’ oral health related
knowledge, perceived importance, and intention to take care of baby’s teeth in terms of baby
toothbrushing and sugar snacking, and their improved self-reported baby toothbrushing behaviors.
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These findings have further addressed the importance of tailoring the community based oral
health intervention through including the local community in the development of the intervention.
More importantly, this intervention supports the proposition that health intervention for newly arrived
migrant groups should be provided in a culturally appropriate manner using community health
workers who speak the same language and share the same cultural background.
The recruited Chinese undocumented migrant mothers were characteristic of those with multiple
social disadvantages: being undocumented migrants, had language difficulties, experienced problems
in adapting the mainstream society, had lower levels of educational attainment, and resided in
disadvantaged areas [28,29]. The limited literature suggested children of migrant families had poorer
oral health compared with children of indigenous families [30]. A recent American study indicated
a social pattern in children’s regular dental visits with children of non-permanent residents having
the lowest dental care utilization rate (32% had one or more dental visits in the last year), followed by
children of permanent residents (41%), naturalized parents (50%), and US-born parents (>50%) [31].
To my knowledge, no other studies have concentrated on the oral health of undocumented migrant
families living in the UK, therefore, this is the first study to report findings of oral health changes in
terms of parental oral health related knowledge, attitudes, and behaviors after a community-based
intervention delivered to this ‘hard to reach’ population.
Mothers in the intervention group of this study showed significant improvement in their oral
health knowledge and self-reported behaviors in terms of controlling baby sugar consumption. Most of
them knew that sugar was bad for teeth. It seemed that the intervention group mothers were ready
to receive and assimilate this message about baby sugar snacking into their daily dietary regimens.
Of interest was the finding that mothers in the intervention group reported significant improvement in
their perceived importance and intervention to control baby sugar snacking. These are meaningful
results as other studies have reported that prolonged bottle-feeding is found more often in migrant
families [30,32]. Similar findings were reported in other parental oral health intervention programs for
newly arrived migrant parents in terms of the effectiveness in improving parental oral health related
knowledge, attitudes, and practices to take good care of children’s teeth [33,34].
The other meaningful finding was the intervention group mothers had improved knowledge,
perceived importance, and intention to brush baby’s teeth, as well as their increased level of reported
baby toothbrushing behaviors. These effects might be due to several reasons. First, mothers received
culturally sensitive information of baby tooth decay and the importance of toothbrushing with fluoride
toothpaste to prevent child tooth decay. Secondly, mothers were provided with a toothbrush and
fluoride toothpaste for their infants and themselves. This meant that the financial costs and length
of time adopting this healthy behavior was reduced, and thirdly, the young mothers were more
responsive. It may be proposed that mothers were more ready to receive and act upon the oral health
information about the welfare of their child. This was reflected in mothers being more likely to practice
toothbrushing skills including establishing and assisting with child oral hygiene routines. In addition,
it may be postulated that the adoption of parental toothbrushing could be thought of in terms of the
developed trusting relationship with SY and adopted more “mainstream” lifestyle habits [35].
Despite the intervention group mothers’ improved knowledge and attitudes towards baby
toothbrushing, many mothers expressed frustrations when brushing their babies’ teeth. For instance,
some mothers complained that their babies would not sit quietly when having teeth brushed.
These frustrations may affect mothers’ confidence to develop and maintain routine oral hygiene
practice. In other words, mothers who had low self-efficacy of baby toothbrushing might be less likely
to adhere to this oral hygiene regimen, as suggested by the Health Action Process Approach [36].
Similar findings were reported by Marshman and her colleagues in terms of parents’ perceived barriers
to brushing children’s teeth [37]. These included parental self-efficacy of toothbrushing and their
beliefs about the consequences. It further indicated the importance of social support that may exhibit
as an enabling factor to empower mothers to overcome such challenges for behavior change. This is
particularly significant for undocumented migrant mothers whose home based routines might be
79
Dent. J. 2019, 7, 8
chaotic. Therefore, it may be suggested that perhaps two home visits during the intervention period are
not enough for Chinese undocumented migrant mothers to develop all aspects of parenting including
child oral health home care. More intensive home visits would be recommended to encourage them to
develop child rearing and parenting skills in a holistic approach that incorporates baby oral health
related practice as a component.
While no statistically significant changes were found in mothers’ obvious decay experience
between intervention and control group mothers, this could be due to the relatively short period of the
intervention to observe the changes in the clinical outcomes. The reason of including mothers’ oral
health status assessment in this intervention is according to the established strong association between
mothers’ active caries status and children’s caries experience [16]. Future research should consider a
longer follow-up period to record changes in parental oral health status as an indicator to evaluate the
effect of parental oral health education interventions.
It may be suggested that this program has shown that giving oral health education to Chinese
migrant mothers in a cultural sensitive manner using a one-to-one counselling strategy can assist in
raising maternal awareness of child oral health during home visits. The role of SY must be considered
as a factor with regard to the effectiveness of the intervention. SY, a Chinese mandarin speaker
from mainland China, conducted the program. SY shares language, culture and lifestyle habits in
common with Chinese migrant mothers living in Belfast. Moreover, SY was the same age as the
mothers. Therefore SY understood the Chinese migrant mothers’ psycho-social and health needs.
The mothers, in turn, trusted her and consequently remained in the program. This partially explained
the high retention rate in this study despite the small sample size. More importantly, this indicated
the significance of the role of a community health worker sharing the same language and culture to
understand and address the needs of this socially excluded group of mothers.
Limitation of the Study
There are several limitations in this study. The first is related to the sample. The sample gathered
was a non-probability convenience sample. This is inevitable given this group is not recorded in the UK
databases that could be used as sampling frames [38]. This is a most socially excluded group where the
Chinese migrant population amounts to just a few thousand throughout Northern Ireland, therefore the
limited sample we recruited was the entire population of accessible undocumented Chinese migrant
mothers with babies aged less than eight weeks during the recruitment period. We acknowledge that
the small size of the sample may increase the likelihood of type II error. Despite this concern, this work
is innovative since there is little work done to promote oral health related knowledge, attitudes, and
behaviors of this undocumented migrant group in Northern Ireland.
Secondly, as SY is the researcher and also the community health worker to implement the
intervention, the present study did not use any blinding measures to reduce bias, which may affect
the results of the study. Further, SY’s high motivation may limit the reproductivity of similar
findings for future interventions. However, this research work is regarded as meaningful for adding
evidence into the limited literature to report effects of community-based interventions delivered to
the undocumented migrant parents. Moreover, other studies have shown strong evidence in the
effectiveness of having community health workers who share same language and culture to provide
culturally appropriate health education [39].
Lastly, the oral health related behaviors regarding baby toothbrushing, mothers’ own
toothbrushing and regular dental attendance were self-reported by mothers who might have provided
socially favorable answers. This may affect the reported effectiveness of this program. Furthermore,
the evaluation of the program may have been contaminated by SY. Mothers in the control group asked
SY for information regarding dental health and how to access health and social services. For ethical
reasons, it was impossible not to have answered their requests. This concern of contamination allows a
series of questions to be raised in relation to the effectiveness of the program. It would seem reasonable
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to suggest the need to investigate the areas of contamination since this will assist in the development
of future successful health promotion interventions for ethnic minority and migrant group parents.
5. Conclusions
To conclude, despite the small sample size of the present study, the community based parental
oral health education program delivered in a culturally appropriate approach has shown promising
effects to improve Chinese undocumented migrant mothers’ knowledge, attitudes, and self-reported
behaviors with a specific emphasis on baby toothbrushing and control of baby sugar consumption.
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